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~ SHOWDOWN 


ON ROAD MAINTENANCE 











THE records of thousands of miles of road-work bear witness to 
the money-saving possibilities of ‘‘Caterpillar’’ Diesel Power. The 
same rugged engine that drives ‘‘Caterpillar’’ Diesel Tractors is 
used in “‘Caterpillar’’ Diesel Auto Patrols... and, in power units, 
operates crushers and gravel plants, air compressors, generators, 
other equipment. Get a SHOW-DOWN on how it can cut your 
power costs. Caterpillar Tractor Co., Peoria, IMinois, U. S. A. 














Near Port Royal, Pa., this ‘“‘Caterpiliar’’ Diesel Aute Patrol is making road maintenance 
funds de more work than ever before. Its fuel cost alone is $2 to $3 less per 8-hour day than 
that of a gasoline-powered maintainer. 
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Organization for 
Work Relief Program 


@ For administering the $4,000,000,000 
work relief program authorized by the 
Emergency Relief Appropriation Act of 
1935 the President has created three 
major supervisory agencies: (1) Divis- 
ion of Applications and Information, 
under Frank C. Walker; (2) Works 
Allotment Division, under Harold L. 
Ickes; and (3) Works Progress Divi- 
sion, under Harry L. Hopkins. Supple- 
menting these three overhead units, 
actual direction of a large part of the 
vast construction activities will be under 
the forty or fifty existing government 
agencies—such as the Public Works 
Administration, U. S. Bureau of Rec- 
lamation, the U. S. Bureau of Public 
Roads, the Corps of Engineers of the 
Army and others—which have had ex- 
perience in administering work of a 
similar nature. The chief duties and 
responsibilities of the three key admin- 
istrative divisions are, in brief, as fol- 
lows: 

The Division of Applications and 
Information receives, Coordinates and 
passes upon the general desirability of 
all works projects originating with 
states, cities, public and private bodies 
or with Federal departments or agencies, 
including PWA. After examining into 
the usefulness of the plans submitted, 
the division will segregate them to con- 
form with relief areas determined by 
the number of persons within a proper 
geographical area. After clearing 
through this division recommended 
plans then pass to the Works Allot- 
ment Division. 

The Works Allocment Division re- 
ceives lists of projects after they have 
been studied and checked as to cost, 
length of time for completion, amount 
of labor they will absorb from relief 
rolls and economic justification, by the 
Government agencies in whose fields 
they are naturally classified. With this 
information in hand the Works Allot- 
ment Division, with the advice of a 
board of Federal department heads, 
will be able to recommend projects, by 
districts, for approval by the President 
who, under the law, authorizes the ac- 
tual allocation of amounts’ to be ex- 
pended under the relief Act. After 
allocations are made they will be trans- 
mitted to the various Government 
agencies responsible for the prosecution 
of the work. As the works relief pro- 
gram is intended primarily to give em- 
ployment, projects must be allocated in 
proportion to the numbers of people 
on relief rolls within a given work 
area. 

The Works Progress Division will 
have the responsibility of seeing that 
the labor employed is drawn from relief 
lists, determining wage classifications 
and rates of pay in different regions of 
the country, purchasing materials 
through a centralized procurement of- 
fice, checking on construction progress 
and insisting on the maintenance of 
proper time schedules 
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Fundamental Requirements 


@ The President has established the 
following six fundamental principles co 
determine the eligibility of a work re- 
lief project and its selection with re- 
spect to location: 


1. The projects should be useful. 

2. Projects shall be of such nature that 
a considerable proportion of the money spent 
will go into wages for labor. 

3. Projects which promise ultimate return 
to the Federal Treasury of a considerable 
proportion of the costs will be sought. 

4. Funds allotted for each project should 
be actually and promptly spent and not held 
over until later years. 

5. In all cases projects must be of a 
character to give employment to those on 
the relief rolls. 

6. Projects will be allocated to localities 
or relief areas in relation to the number of 
workers on relief rolls in those areas. 


Federal agencies charged with re- 
sponsibility for carrying on the work 
program will be called upon to explain 
any lag in execution. Cancelling of 
allocments will be the penalty for 
chronic procrastination. 


Wage Rates 
Fixed by Zones 


@ The establishment by the President 
last month of wage rates on work re- 
lief projects, following the announce- 
ment of the overhead organization for 
administering the huge program, opens 
the way toward the goal of giving em- 
ployment, through the medium of the 
$4,000,000,000 construction enterprise, 
to 3,500,000 persons now carried on 
relief rolls. Ranging from $19 to $94 
per month, depending on character and 
geographical location of employment, 
the scale is considerably lower than 
existing industrial rates of pay for com- 
parable service. As a basis for establish- 
ing the rates prescribed the country has 
been divided into four zones (far 
South, middle South, Central and 
Northern) and four work classifications 
(unskilled, intermediate, skilled and 
professional or technical) have been 
established. Basic rates in the regions 


outlined differ and within each region 
there is a further graduation of pay 
rates into four subdivisions, depending 
upon the size of the largest municipal- 
ity in the county where the work is 
located. 

While the rates are at a level which 
has called forth vehement protests by 
representatives of organized labor it is 
pointed out in the executive order estab- 
lishing them that they are on a monthly, 
not an hourly basis, so that the worker 
will be paid for loss of time caused by 
weather conditions or job delays for 
which he is noc responsible. It will be 
recalled that the plan for the work re- 
lief program, as originally outlined, car- 
ried, as a general policy, the recom- 
mendation that compensation on emer- 
gency relief projects should be larger 
than the amount received as a dole but 
not so large as to encourage the rejec- 
tion of opportunities for private em- 
ployment or the leaving of private em- 
ployment to engage in government 
work. 


Exemptions 


@ Specifically exempted from the fore- 
going wage rates are the following 
four classes of work on which existing 
rules and regulations governing com- 
pensation and hours of work are al- 
ready in force: PW A projects, on which 
a three-zone scale is operative; state 
highway and grade crossing elimination 
work, on which wages are predeterm- 
ined by the individual states; Civilian 
Conservation Corps activities; and 
Federal buildings, on which prevailing 
rates are required by the Bacon-Davis 
act. The Works Progress Administrator, 
however, is authorized to adjust the 
rate of pay for any class of work in a 
region by not more chan 10 per cent of 
the amount specified in the executive 
order previously referred to and also to 
determine the maximum hours of work, 
which are not to exceed 8 hours per day 
and 40 hours per week. It is further 
provided that on PWA projects and on 
the highway and grade crossing elimina- 
tion programs maximum hours of man- 
ual labor shall be 8 hours per day and 
130 hours per month. 


First Allotments 
For Work Projects 


@ The first allotments under the $4,- 
000,000,000 works program, an- 
nounced last month by the Advisory 
Committee on Allotments and approved 
by the President, involved a total of 
$1,091,802,200 for non-federal pro- 
jects, including: $500,000,000 to the 
U. S. Bureau of Public Roads for high 
way and grade separation construction ; 
$102,186,500 to the Corps of Engi- 
neers, U. S. Army for river and harbor 
work ; $100,000,000 for Federal par 
ticipation in a program of 140 varied 
projects sponsored by the state of Wis- 
consin; $249,860,000 for 67 slum- 
clearance and low-rent housing projects 
under PW A's housing divisions. 
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To ORGANIZE for 
kurther PROGRESS 


istering the several chapters of the code it has been 










Y A unanimous decision the Supreme Court now 








































rules out the NRA code structure including the necessary to devise methods and machinery for dealing 
Construction Code with its numerous tar-reach- with those evils. Here we have learned something about 
ng chapters. Thus the construction industry loses the what will not work as well as what will. Most of all, we 
statutory foundation on which it has been trying to build have developed among the various groups a mutual 
in integrated structure for its administration. understanding and a will to cooperate where two years 
But all this should be no occasion for emotional out- ago distrust and self-sufficiency prevailed. This has been 
urst trom cither opponents or proponents of the code. demonstrated most convincingly since the decision in the 
Vhoughtful men, with the welfare of their industry at determination expressed by many who have not liked the 
heart, will leave to others all jubilation over the political codes that the industry must hold the gains it has made 
liscomhture of the administration or resenttul reproach under them. 
hat their cttorts of the last two years may have gone tor Not the least important of these gains is the fact that 
naught. They will face the reality that whatever may be- the industry at last was compelled to work out a pattern 
ome of its code, the problems of the construction in- for its integration. Then, too, it has glimpsed the power 
lustry stl remaim: they will save their breath and that it might wield outside as well as within its own 
nergy to deal with those problems. ranks by effecting unity along lines similar to those pre- 
Right now the job ts to take stock of progress to date, scribed by the code structure. Now the task is to continue, 
o contrive means to conserve ut and fo lay down a pro- as an industry undertaking, the- effort that was initiated 
jram that wall enable us to carry on. with governmental support. 
We must accept the condition that we shall have to 
lo this without beneht of federal enforcing power; our N carrying out such a program it now should be possi- 
iccomplishment must depend for the most part on our ble for the industry to enlist the support of various F' 
wn ettort. Possibly a legislative tormula may yet be groups which, although inherently a part of it, could not, 
volved to prov ide some measure of yovernmental sup- for administrative reasons, be built into its code struc- 
ort: on this, however, we cannot now rely. ture. Notable among these are the various investment 
What then has been achieved by the industry during groups and the many producers and distributors of con- dl 
the last vear and a half of its code administration ? struction materials and equipment; no one has a greater ; 
: stake in the sound conduct of construction. 
" RST of all, many individuals and groups have be- If, under a voluntary organization, the industry may 
come conscious, tor the frst time, of their identity he unable to realize certain objectives that-seemed feas- 
with the construction industry. Under compulsion of the ible under the federal code system, it still may be able 
National Recovery Act they have had to sit down and to achieve many of them, while at the same time it can 
talk out their problems, frst with each other and later wield a productive influence in many fields outside the 
vith the other groups that constitute the industry. Ob- domain of the federal codes. » 
serve that they have had to talk them out; not just talk But whatever be the means.and the method, the need 
them over. For it has been necessary to think of them in today is obvious. The construction industry has made its 
onnection with the problems of other groups and of the first stride toward the integration it so sorely needs, and 
industry as a whole. In doing this many have come to its dominant concern right now must be éo conserve its 
sce tor the first time how interdependent they actually gains and to organize for further progress. 


ire and how impossible it is tor any one group to deal 
single-handed even with its own difficulties. 
Moreover, in doing this it has been necessary to de- P 





fine more accurately than ever before the sources of the . : 
evils that beset the industry; in formulating and admin- 
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FEET-PER-SHIFT 


that counts! 


Jackbits do stay sharp a greater percentage of the time 
because they are made from a special, tough, abrasive- 
‘tesisting steel and are forged, heat-treated and ground 
‘sharp under ideal, factory conditions. Sharp bits result in 
greater footage and decreased drill maintenance. 


ADVANTAGES OF 
JACKBITS 


A patented thread, free 
from deep undercuts, 
keeps the bit tight, makes 
it easily detachable and 


The operator can quickly change to a new, sharp Jackbit resistant to wear. 


of the size he needs on the same drill rod, or the next 
pomeen rod. Not only does he have a sharp bit, but any 
feck bit for any length steel. Thus with only one rod of 


Cadmium plating pre- 
vents rusting. Bits are less 
liable to be lost. 

, : Available in all sizes and 
each length and an assortment of Jackbits he is equipped yom 


F for any hole, regardless of size, depth or kind 


Can be reground from 
one to three times, on the 


of ground. Steel handling costs and steel 









\ a investment are reduced. I-R Jackbit grinder. 
Fs 166-5 
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PERFORMANCE 


the Measure of Dependability 


ORE than 90 per cent of all electric 

shovels manufactured by the two leading 
shovel manufacturers are operated by General 
Electric equipment. 

The significance to you of this figure is not in 
the percentage alone. These companies and 
General Electric have gained valuable experi- 
ence which, incorporated into electric shovels, is 


passed along to you. It means satisfactory 











ON THE JOB WITH G-E EQUIPMENT 


No matter what type of construction you are engaged in, 
there are motors, controllers, and wire and cable in the 
extensive G-E line to meet the requirements of your equip- 
ment. And close to vour operations, wherever they may be, 
are G-E sales offices, warehouses, and service shops to assure 
full value from vour investments in electric drive. It's sound 


business to specify G-E equipment 











operation, year after year; gratifying econo- 
mies, because the electric equipment is elec- 
trically and mechanically matched to the re- 
quirements of your work; continued confidence 
—won and held by superior performance —in 
the soundness of your investment. 

The experience of satisfied users is the best 
test of dependability. General Electric, Dept. 
6-201, Schenectady, N. Y. 





ELECTRIC 
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A CROSS COUNTRY VIEW OF BIG JOBS SHOWS 
THE Sweeping Trend TO TRAC-TRUK USE 


The roll call of important projects discloses a rapidly mounting 
number of operators answering as Track-Truk users. Records made 
by these phenomenal dirt movers from the very outset of their 
appearance soon challenged the attention of progressive contractors 
seeking new hauling economies. The next step was a desire to see 
them in action which was certain to be impressive and convincing. 
An observation of their performance meant a new conception of fast 
travelling--quick dumping--power delivery--swift, short turning-- 
more work capacity--and greater pay loads with less cost per hour 
and per yard. 
© The extent of their important use proves conclusively that Trac-Truks are 


relied upon for the quality of their work and success of their service. There 
is no obligation in asking for the new twelve page descriptive folder. 


Euclid Road Machinery Co. Cleveland, Ohio 
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IN DEEP MUD - BROKEN GROUND - CRUSHED ROCK 


THIS NEW 


GROUND GRIP TIRE 


WILL PULL YOUR EQUIPMENT THROUGH 






Two extra layers of 

Gum-Dipped cords 
to hold massive 
non-skid tread to 
tire body 



























Gum-Dipped cord 
body gives extra 
strength and stamina 
for strains of heavy 












‘The new Firestone Ground Grip Tire, built with 
a deep, thick, rugged tread, with widely spaced, self- 
cleaning bars of a new and tougher tread rubber, 
provides super-traction to move heavy loads. That’s. 
why this new tire makes its own road! 













This big rugged tread, containing 54% more 
rubber, is held securely to the Gum-Dipped Cord body, 
because between the tread and the body there are two 
extra layers of Gum-Dipped High Stretch Cords, ) 
making a single unit of great strength. This is a Ne ¢ 4 


patented Firestone construction feature. : , 
AUTO SUPPLIES AT BIG SAVINGS 


The new line of Firestone Ground Grip Tires aeiiaiieaiaiiial 
includes sizes and types for your trucks, cars, and | 
tractors. See your nearest Firestone Service Store or 
Firestone Tire Dealer today. Let him tell you how 
these exclusive Firestone construction features enable 
you to make more trips—do more work and give you 





-/ Continuous bars 
vA prevent bumping 
on paved roads. | 



































































© 1935, F. T. & R. Co 


more dependable and economical service. | TRUCK 

totctctck Listen to the Voice of Firestone—featuring Richard Crooks, | TYPE SPARK | BRAKE 
Gladys Swarthout, Nelson Eddy, or Margaret Speaks—every Monday | | 
night over N. B. C.—WEAF Network. .... A Five Star Program BATTER ies he UGS/| LINING 
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LEAKY-BASEMENT ‘EPIDEMIC’ 


I. there an ‘epidemic’ of leaky base- 
Ments? It almost seems so—if interest aroused by ‘Incor’ 
advertising to home-owners about watertight concrete is any 
indication. 

Usually, when a cellar or any other concrete leaks, water 
was used improperly—too much in the concrete mix, too 
little in the curing. To be watertight, ordinary concrete has 
to be kept wet ten days—too long for most jobs. That is why 


so much concrete is only half-cured. 


‘Incor’ combines with water five times as fast as ordinary 
cement. In 24 to 48 hours, ‘Incor’ cures as thoroughly as 
ordinary concrete in 7 to 10 days. Result, watertight curing 
in the limited time available on most jobs. 

Write for free copy of interesting booklet om “Watertight 
Concrete” — address ‘Incor,"* Room 2200, 342 Madison Ave., 
New York. Made and sold by producers of Lone Star Cement, 
subsidiaries of International Cement Corporation, New York; 


also sold by other cement manufacturers. * Reg. U.S. Pat. Of. 


‘Incor’ Cement was used in basement of Dr. Howard Bryant’s Medical Clinic, Tyler, Texas, 
to assure watertight enclosure for heating and other apparatus. 


i 
Ee] 


i a. = 





‘INCOR’ 24-Hour Cement 
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BARBER-GREENE ANNOUNCES THE....... 


Peeiee Oo !t ADVANCE 
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LL THESE FEATURES ARE NOT 
IN ANY OTHER BUCKET LOADER 





E superior design of the new B-G 
82 bucket loader is proven by its 
Synchronized Feeding: Each bucket is fed in unprecedented performance. Among its 





dividually—giving greater capacity — higher : 
efhicrency. Sprrais are all welded construction, many outstanding features are Synchro- 
ws Bee tee w= : nized Feeding . . . Slow Crowding .. . 


Knee-Action Oscillating Axle . . . Tank- 
Type-Chassis-Frame . .. Welded Buckets 
. . . Hard Facing on Bucket Lips . . 

Quick-Acting Self-Locking Swivel Spout 
. . . Floating Boom . . . Automatic Over- 
load Release Sprocket . . . and many 





Kmee-Action Oscillating Axle: The rear axle 


forms a parallelogram, which together with others. lt was clocked at 4 yards per 
B-G three-point suspension gives Knee-Action. a 
This keeps the crawlers always parallel. minute when the above photograph was 


taken. 





Every feature packs more value into the 82. For ; 7 
example the Tank-Type-Chassis-Frame is a new This vnretouched picture tells the story. Such heap- 
ei ‘ 2s. : ing buckets, load ofter load, can only be attained 
principle which eliminates the complicated chan- : : 
A : z by the superior design of the New Barber-Greene 
nel frame and cross bracings, and ties the main Model 82 Loader. 


frame into a compact integral unit with great re- 
sulting strength and accessibility. It further com- 
pletely houses the driving machinery. 





Standardized Material 
Handling Machines 











Closely Spaced Buckets; For greater capacity ; : ee 
and better Setherae-hasd faced lips. Synchronized feeding feeds each bucket individu- 


Automatic Over ally, at exactly the right time. The floating boom 

load Release takes all of the strain from the svoer-structure, the - 
The Bucket Line ; ant : 2s . 

is driven through sow crowding eliminates jumping ame the pile. 

the Barber Fast traveling speeds make for quick easy ma- 

Greene Overload nevvering. High skirt boards protect the operator. 


Release Sprock 
et, which slips 


=m om oun The price will moke you want to junk your old 


EENE 


load occurs, and loader. 

automatically re 

fees | itselt NO Ask for Bulletin Number 82—it gives you complete 530 W. Park Avenue 
quired. specifications. There is no obligation. 35-14 Aurora, Illinois 
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The TERY CULE TO 
Ya and 44 Yd. 


Shovel / 


Compare them 


Point by Point 
with Other Machines 


Outstanding value at a 
price within reach of 
your pocketbook ! 


Ask about elgia a 
before you 
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Piers constructed of stee! bearing piles 
... CB SECTIONS .. . under a new 
bridge of the Missouri Pacific Railroad 
Company neor Selkirk, Kansas. 


Here’s a typical instance of 


| seis the multiple advantages of 


steel bearing piles 


High load bearing capacity was needed. : F . 
The piers shown carry a 100-foot girder span punng — menine ote aemmally ay 
Peay re, aay ase ae creek bed carries raging torrents. Dependable 
= 9 — protection for from 15 to 20 feet against scour was 


Hard driving conditions existed. Yet no needed ...and was provided by the steel piles. 
difficulties were encountered in driving the Concrete protection was provided at and immedi- 
steel piles through clean water-bearing sand and ately below the stream bed to provide additional 


gravel alternating with layers of hard clay. stiffness. 


Steel bearing piles are rapidly gaining recognition among bridge engineers for their economy 
and applicability to a wide range of conditions. Additional information supplied upon request. 


ILLINOIS STEEL COMPANY 


208 sSOoOuUTH BRA TSEARCES SIS FT, CHICAGO, tLe_Inots 


CARNEGIE STEEL COMPANY, PITTSBURGH 


Wnlled Sales Sel SY Coztoratin bebsvdianies 
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8500 Gal.“HANDY’ Pump 
— Get our new low price! 


100 per cent automatic priming and built 
of castings 20 per cént steel thruout, with 
big 214 AP. 4-cycle engine, this compact, 
light weight “Handy Model” is the biggest 
pump bargain on the market. 


PUMPS 
TO FIT 
ANY JOB 


—— 





New, PORTABLE 
8,500 Gal. Pump 


Most powerful, rugged, 
fastest priming and biggest 
capacity lightweight pump 
ever built— Aluminum and 
Alloy Steel construction, 
real 2% H.P., 4-cycle 
engine—One — — 
it—pumps an n m 
seepage to 8,500 G.P.H. 


Send for Our 






eee 
















JAEGER 


Sure Prime 


PUMPS 













Advanced Designs 
in SELF-PRIMING 


CENTRIFUGALS 


Jaeger Heavy Duty ‘Sure Prime'’ Pumps are 
used today on largest construction jobs, 
industrial work, public utility and municipal 
maintenance and every other type of 
dewatering and supply service where huge 
capacity, fastest prime and lowest cost 
performance have made them world's 
biggest selling pumps of their type. 


10,000 to 135,000 
GALLONS CAPACITY 


Built in 2", 3", 4", 6" and 8" sizes, all of semi-steel with 
oversize power plants (ges or electric) to stand up under 
continuous heavy duty dewatering service and high pressures 
when used for jetting work. Will deliver thousands of hours 
of uninterrupted pumping where job requires. 


WELL POINT SYSTEMS 


From smallest sewer work to many of the biggest U. S. Miss- 
issippi River Locks, the huge air and water capacity of Jaeger 
“Sure Prime" Pumps, in combination with 2 to 3 times bigger 
capacity of Jaeger Continuous Slot Well Points, is pro- 




















viding ‘“‘dry job" conditions for contractors at sense- y 
tionally low costs. Auxiliary Air Pump doubles aii y 
capacity when needed on fast moving jobs. ae 
Send us your problem—no obligation. y ° 





New Pump Catalog 


THE JAEGER MACHINE CO. 
COLUMBUS, OHIO 


ai 
, y er , 
“ow oO 


ee a y Ctl 
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Complete 
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@ That’s what you buy—water moved 
at certain cost for pump, fuel, lubrica- 
tion, and labor for operation and main- 
tenance. 


Every Rex Speed Prime Pump is sized 
and powered and speeded to give maxi- 
mum capacity—those extra gallons 
every hour that cut the cost of every 
gallon pumped. Rex Speed Prime Pumps 
require less attention—the only moving 
pump part requiring lubrication is the 
impeller that runs in roller bearings. 
A large grease chamber provides ample 
lubrication and gives a positive seal 
against air and water leakage. Once the 
Rex Prime Control is set and the pump 
started, Speed Prime Pumps keep on 


“0. K., tell me how you buy pumps” 
“| buy the most water at the lowest cost” 
“That means Rex Speed Prime Pumps!“ 





pumping, picking up their prime so 
long as there is water in the hole—just 
because the Rex Prime Control is posi- 
tive and automatic—opening to prime, 
sealing tightly to stop all recirculation. 
Even when the water is dirty and full 
of solids—or the line leaking air—they 
keep on pumping when others stop. 


If you are even thinking about 
needing some pumps, send for a copy 
of the book “‘Rex Speed Prime Pumps.” 
It gives the facts of pump buying, 
pumping costs, and pumping practice 
—and gives also valuable information 
on handling pumping problems in clear, 
non-technical words and charts. You 
be the judge. 


CHAIN BELT COMPANY 


1664 W. Bruce St., Milwaukee, Wis.—Home Office: Central and Northwest Divisions 


Eastern Division: 529 Chrysler Bidg., New York, N. Y. 
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Southern Division: 3704 Lexington Ave., Dallas, Texas 
West Coast Division: 909 Harrison St., Sen Francisco, Calif. 
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AMERICAN GOPHER SHOVELS 
CRANES - DRAG LINES...A COMPLETE LINE 


Tx ELEPHANT is a mighty worker. He's 
portable and gets around right handy under 
his own power. But he eats a lot of hay. 


Since shovels were born, American Gopher 
Shovels—Cranes—Draglines have steadily de- 
veloped into a great family of thorobreds of 
power. Lean and tough, without an extra 
ounce of superfluous weight, these great 
shovels, unlike the elephant, require not one 
ounce of hay, except when profitably working 
for their owners. 

We have « good prize (wet or dry) for whoever sends in the best 
nickname for our new % yd. shovel pictured at right. American 
Shovels are so easily operated and so almost human 


in their adaptability, that we shall give each one an 
appropriate name. 


DISTRIBUTORS— in line with our new policy, we 
offer our complete line of Shovels and other equip- 
ment thru reliable distributors. Write at once for 
details about open territory. 








The new 4 Yd. American Gopher Shovel Crane Dragline, the smallest 
of the line, but a thorobred, with the power and strength of its elders. 
Send for new FREE rotogravure publication, ‘““American Gopher Shovels"' 
Illustrated, showing action pictures of American Gopher Shovels on the job. 


AMERICAN HOIST & DERRICK COMPANY 
SAINT PAUL Builders of Shovels Since 1905 - MINNESOTA 


SHOVELS CRANES DRAGLINES HOISTS DERRICKS PILE DRIVERS LOCOMOTIVE CRANES REVOLVERS BLOCKS SHEAVES 
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Here is the quan- 
tity of carbon and 
sludge forming 
impurities re- 
moved by the Mul- 


Above is a sam- 
ple of the origi- 
nal charge of lub- 
ricating stock as 
it goes to the Mul 
ti-Sol plant. 


<< 1. es 
bets Perth 


Above is a general view of Gulf’s new Multi- 
Sol plant at the Girard Point Refinery, Phila- 
delphia, Pa 
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The third test Above is shown the quantity 
tube containsthe of the pure Gulflube Motor 
solid parafin wax Oil after dewaxing, filter- 
removed by this ing, etc., secured from the 
efficient refining original lubricating stock 


fractionated from the crude. 


NO OTHER MOTOR OIL OF ITS 
PRICE GIVES YOU ALL THESE 
QUALITY POINTS 


1. HIGHER MILEAGF—high resistance 
to oxidation—non-sludging—extra long 
life. 

2. LOW CARBON RESIDUE shows pre- 
mium quality for parafhnic hase oi 

3. EASY STARTING and resistance to 
heat due to high crue viscosity index. 

4. ZERO POUR TEST—wax actually re- 
moved—no wex crystal poisons added. 

5. HIGH FILM STRENGTH—a pure nat- 
ural mineral oil—no injurious compounds 
added—will not corrode new alloy bear- 
ings. 

6. ECONOMICAL LUBRICATION due 
to these quality points. 





We GULFLUBE MOTOR OIL 


Refined by Gulf’s Multi-Sol Process 


The photograph above shows the quantity of carbon that is removed 
by the Conradson carbon residue test when applied to a gallon of 
the new Gulflube Motor Oil and a gallon of another widely dis- 
tributed brand of motor oil 


FLEET OPERATORS CAN NOW USE 
A PREMIUM QUALITY OIL WITHOUT 
PAYING PREMIUM PRICE........ 


The new Gulflube is the only motor oil made by this 
process and sold at 25c¢ per quart at service stations. 


Ly pes truck and commercial car operators can 
afford to use a premium quality motor oil! 

The new Gulflube motor oil, made by Gulf’s 
Multi-Sol process, is now available to fleet oper- 
ators at no higher price than they are accustomed 
to paying for oils refined by less efficient methods. 

The Multi-Sol process makes Gulflube a pre- 
mium oil in every respect. In this process, solvents 
of two opposite actions are used. One action 
dissolves out the impurities in the lubricating 
stock refined from the crude oil—tars, gum and 
carbon forming compounds—and cous them 
to the bottom of the extraction tanks. The other 
action selects the desirable parts of the oil and 
floats them to the top. This selected oil is then 
“skimmed off,” thoroughly dewaxed and filtered 
—to form the finest motor oil ever offered at its 
price. 

Try this extraordinary new oil in your equip- 
ment. You will be pleased with the results. 


GULF REFINING CO., Pittsburgh, Pa. 


District Sales Offices: Boston * New York ~- Philadelphia ~ Atlanta 
New Orleans - Houstoh Piusburgh Louisville * Toledo 


GULF REFINING COMPANY C.M.-6 
3800 Gulf Building, Pittsburgh, Pa. 


Please send me complete information and 
price quotations on the new Gulflube Motor 
Oil. 


Ss: 5. b-ce cases s : 
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ENGINEERING—ART-—AND ATLAS 
ON NATIONAL PARK HIGHWAYS 


Roads in National Parks are highways which blend with and 
enhance nature’s beauty. Unsightly grades, cuts or embank- 
ments are not permitted. Rock fragments must not be thrown 
or scattered. 





Control in every phase of such a highway building project is 
essential. But in those jobs requiring explosives the control 
of blasting operations is doubly important. 


A project which exemplifies such control, in building a great 
highway which blends with nature, is now being carried on 
under the direction of J. L. Humbard, Senior Construction 
Engineer, in the Great Smoky Mountains National Park. In 
this, as in many other noteworthy road-building jobs, Atlas 
Explosives have demonstrated the incalculable value of con- 
trolled force. 


‘Let the Atlas representative give you the full 
facts concerning those explosives best suited to 
your road-building requirements. 








Photograph above 
a road that blends 
— mature. At 
eft, a typical 
wall. moeat 
Smeoeky Moun- 
tains National 
Park, U.S. Bureau 
of Roads. J. L. 
Humbard, Senior 
Construction 
Engineer, Gatlen- 
burg, Tenn. 


ATLAS POWDER COMPANY, WILMINGTON, DEL. 


Cable Address—Atpowco 
Everything for Blasting 
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NEW YORK 


JA\IDIN WIN puack Top PAVE 


Builders of Road Pavers 
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The Worlds Largest Exclusive 


Sec 
THE FOOTE CO., Inc. 
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State Highway, York Beach, Maine. Tarvia-built in 1913 —before the W orld W ar —this 
easy-riding, skid-safe highway is just as satisfactory for 1935 traffic as it was for the auto- 
mobiles of 22 years ago. 
















193 











For 31 years, The Barrett Company has pioneered in the low-cost 


road field, developing and improving materials and methods to 
assure the most miles of smooth, easy-riding, skid-safe road from 
every dollar spent. With Tarvia, you can build roads to meet 


immediate needs, and easily and quickly widen or strengthen them 
‘clele} ome 4er-ve) as traffic increases. There is a minimum of inconvenience to motor- 
AT LOW COST ists and property owners, and costs are impressively low. The 
Tarvia field man will gladly give you the details. Phone, wire or 
write our nearest office. 





THE BARRETT COMPANY New York Chicago Birmingham Philadelphia St. Louis Minneapolis 


Hartford Detroit Cleveland Boston Buffalo Columbus Milwaukee Providence Syracuse Lebanon Toledo Cincinnati Baltimore 
Youngstown Bethlehem Rochester Portland, Me. In Canada: THE BARRETT COMPANY, LTD., 






Montreal, Toronto, Winnipeg, Vancouver 
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$A0ws are inleresling 
BUT THE REAL SHOW 1/5 


“ON THE JOB™ 


Winning grueling fights against bitter odds builds reputation. 
The Link-Belt, sound in every part from stem to stern, is a cham- 
pion on the job. Capable looking on display —a mere indication 
of its worth in actual use. Only when you see it perform 


year after year can you fully appreciate its capacity for unex- 


celled service and compute its true value. 


From % to 3 yds. capacity, heavy-duty 





built. Gas engine, Diesel, or electric 
motor drive. All models can be shipped 


loaded on a flat car without dismantling. 


BG iS) 


SHOVEL-CRANE-QDHAGLINE 


LINK-BELT COMPANY, 300 W. PERSHING ROAD, CHICAGO 
5136-A 
Offices and Distributors in All Principal Cities 
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Exchange the Ends 











Know 


... This isa helpful hint, how to make wire rope last longer. 
Subsequent Wickwire Spencer advertisements in this pub- 


your Ropes lication will give other dollar saving information. Tell us 
about your rope problem and we will give you the answer. 





Frequently in normal use, most 
severe deterioration of wire 
rope due to close bending, 
occurs near one of the ends. 
The life of a length of rope so 


damaged may be ma- 
terially increased by 
exchanging thedrum 
end with the load 


end, thus reversing the rope 
in use. At the same time worn 
sections in the remainder of the 
length will also be relocated 
and perfect sections exposed to 











the positions of greatest wear. 

We will gladly advise you the 

proper time for reversing the 

rope based upon your use of 

ropes. Please write us about it. 
+ 


WICKWIRE SPENCER STEEL 
CO., New York City; Buffalo, 
Chicago, Worcester; Pacific Coast 
Headquarters: San 
Francisco; Warehouses: 
Portland, Los Angeles, 
Seattle. Export Sales 
Dept., New York City. 














BOTH...STANDARD LAY AND WISSCOLAY PREFORMED. 


Wickwire Spencer manufactures all sizes and types of Wire Rope in stand- 
ard lays and preformed. Wisscolay preformed wire rope will often solve a 
wire rope application difficulty. Ask our engineers where and when it should 
be used. Send for a free WIRE ROPE BOOK. It will prove of great value. 
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a. ‘. T-S 2870 lbs. 
Ay ne (ae 10-§ ss00 lbs. 


14-§ 4975 lbs. 


The Koehring Automatic 
Skip-Flow Shaker, shakes 
the skip perpendicularly, 
without strains to the mix- 
er. The aggregate moves 
along the natural flow-line 


of the skip. 


OEHRING DANDIE MIXERS, de- 
signed for light weight, with ample 
strength, have every modern feature for 
fast and convenient operation. Full spring 
mounting, full anti-friction bearings, au- 
tomatic skip-flow shaker, short wheel 
base, silent V-belt drive, are important 


advantages of these modern mixers. 





The Dandie Trail-Mix is narrow in width 
and correctly balanced for hauling or mix- 
ing. The obstruction-free charging skip 
permits fast and easy loading of material. 


KOEHRING COMPANY 


Pavers - Mixers - Shovels - Cranes - Draglines - Dumptors - Mud-Jacks 
3026 WEST CONCORDIA AVENUE, MILWAUKEE, WISCONSIN 
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@ The powerful new Austin-Western Giant Ripper is 
also hydraulically controlied. At a movement of a 
valve on the tractor the huge teeth may be forced 
any desired depth of cut up to 24 inches into the 
earth or roadway. As the tractor moves the tearing 
action continues steadily because of the carefully 
calculated angles and weights at every point of the 
ripper. At any moment the teeth may be released 
by hydraulic control. 


The Austin-Western Road Machinery Co. 


ee 
: Se —_——_— Co 
Home Office: Aurora, Illinois Cable Address: AWCO, Aurora —_——— rn Rood Machinery 1 
: : . t sin-Weste iMinois | 
Branches in Principal Cities The Aus 2.Yord 
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New Austin-Western 
12-YARD SCRAPER 


Forces out load for quick complete 
dumping ... All hydraulic control 


@ For thoroughgoing efficiency a scraper must not only dig 
effectively but discharge the load completely with no lost time. 


On the new Austin-Western Scraper both of these operations 
are accomplished by hydraulic controls driven by a motor on the 
scraper and operated electrically from the tractor. 


For digging, the bit can be set at any desired depth, depending 
upon the character of the dirt to be moved. In discharging the load, 
instead of slow gravity dumping, a hydraulic ram forces the load out. 


Among the other features of this most effective tool are: wide axle 
and heavy pneumatic tires to insure steady running and eliminate the 
danger of bogging—open top for loading with shovel or elevating 
grader—rigid frame construction and the elimination of cable, bell 
cranks, etc. Use the coupon to secure complete engineering and 

performance details. 












Announcing 






A 
NEW MODEL 
AUSTIN-WESTERN 
BADGER 































more power 
less swinging weight 


@ Speed of operation has always enabled 
the Badger to compete with larger shovels 
in capacity per hour. 


Those familiar with the Badger's operating 
principle (see diagram) will readily see how a 
reduction of dead weight and an increase in the 
power of the motor has given this new unit a 
capacity, both in speed of digging and loading, 
far ahead of any other similar equipment. 





Through the use of alloy steels in boom, dip- 
per stitk, and bucket the dead weight of these 
parts has been reduced. This saving in addition 
to the increased horse power makes it the ideal 
tool not only for speed of operation but for rapid 
transportation and easy handling. Can be fur- 
nished with a half-yard bucket at slight extra cost. 


The essential dterence Setween Write for details on the engineering features 


these two shovel designs is AUSTIN- 
whether the counterbalancing WESTERN of this machine which make it the big producer 
at low operating costs. 














weight must be moved at every BADGER 


swing or can be used effectively 34 SWING 
while standing still. Notice that SHO 
in the Badger the boom is covn- ve The Austin-Western Road Machinery Co. 


terbalanced by idle weight. Fast Home Office: Aurora, lil. Cable Address: AWCO, Aurora 


storting against minimum inertia ¢ 
and prompt stopping without 
waste of time and force to brake —— 
the momentum are achieved. Tt +.) —— 

ee eel Machinery Co. 


t 
1 


eg GRADERS - MOTOR GRADERS - ELEVATING GRADERS - DRAGS | 


Bad 
; 1 
: Austin-Western & nee 


SCARIFIERS - suLapezens - TRAILERS - SCRAPERS - Plows 
CRUSHING AND WASHING PLANTS - SWEEPERS AND SPRINKLERS - swovecs * CRANES - ETC - SNOW PLOWS 


Branches in Principal Cities 
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HYDRAULIC CONTROL SAVES 
© wearing POINTS 


Only 1 Rotating Part Compared with the 
43 Gears and 25 Universal Joints re- 
quired to do the same job mechanically. 























@ Meeting this new season's requirements with 
even greater efficiency, hydraulic steering — 
the final hydraulic control—has been added 
to the 77 Sr. . 

Hydraulic controls as worked out by Austin- 
Western bring blade lift, reverse and side shift 
into better responsiveness to the operator in 
the cab. They also give the operator a clearer 
view of the roadway and his blade. Because 
operation is easier, careful finishing is not 
shirked. No lost motion with its resultant blade 
chatter. No power loss from turning over of 
control gears. A relief valve insures the machine 
against breakage by a green operator. 


The greatest economy is in lowered main- 


t dd iati ts. Send th 
ccidinnien tieiotene one Me AUSTIN-WESTERN 77 MOTOR GRADER 








Double Supported 
Ball & Socket Joint } 












0 other control banks 
Then to reserve tank 












Oil travels from rotary pump A to sliding shoft B, set to divert 





No physical effort is required to operate hydraulic steer. A 

special control valve (in cab) attached to aeroplane-type seg- 

ment wheel, steers machine in same direction that the wheel is 

turned. .. . Wide axle resists slippage, handles larger loads and 
gives stability to entire machine. 

——_——" 


the oi! into the right hand side of the cylinder, above causing 
the piston C to move to the left. Movement forces the oi! on 
left of piston to return to valve B. Valve may be shifted to re 
versé the flow or placed in neutral, locking the oil on either 


side of the piston ot D and E. When flow is stopped at these 


. — 
points a firm wall of oi! holds the piston in a vise-like grip ——_ Machinery Co. 1 
—_— 
while oil from pump continues to flow freely through the valve — tin-Wester® Reed | 
The Avs A-6, Aurore, ydravlic 1 





Austin-Wester® 77” 






6 full details of the 


ROAD GRADERS :- MOTOR GRADERS: ELEVATING GRADERS: DRAGS Sen 
protor Grose cana 


Control 





Austin-Western oa 


BITUMINOUS DISTRIBUTORS: ROAD-MIX MACHINES: CULVERTS DUMP on - ae 
SCARIFIERS - BULLDOZERS : TRAILERS - SCRAPERS - PLOWS 


YImMrrowD OPO 
¥YZOOrE YEco 


CRUSHING AND WASHING PLANTS SWEEPERS AND SPRINKLERS - SHOVELS - CRANES: ETC : SNOW PLOWS 
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veERY dollar spent to replace 
temporary pavement markers— 
which traffic quickly wears away 
again—isa dollar that could be saved. 
For the cost of one year’s main- 
tenance of temporary trafhic markers 
on a busy street, permanent white 
markers that never need replace- 


ment can be installed. 


Markers BUILT White 
These permanent markers are made 
of white concrete. They are built into 


the pavement, as an integral unit, 


and they last as long as the pave- 


ATLAS WHITE TRAFFIC MARKERS 


Made with Atlas White Portland Cement — Plain or Waterproofed 
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why not SAVE the money 
you re spending on marker maintenance? 


ment lasts. Installation in new con- 
crete, or brick, or asphalt pavement 
is a simple job. It is equally simple 
to place these permanent white 
markers in old brick or old asphalt 
pavements. 

Warkers ST.4Y White 
The white surface of these solid white 
concrete markers is dense, hard and 
stain-resistant. Neither weather nor 
traffic can wear these markers away, 
or blot them out, or erase their per- 


manent whiteness. 


This maintenance-free Atlas White marker, installed in concrete pavement on Central Westchester 
Parkway in White Plains, N. Y., was built by A. W. Banko, Inc., Hastings-on-Hudson, N. Y., for 
Westchester County Park Commission. It is 6 inches wide, 1 inch deep, and permanently white. 













Vo Waintenance Cost 
Once these indelible white concrete 
markers are installed, the expense 
of marker maintenance is ended. 
Their first cost is. the last cost. And 
every year after they are placed you 
save all the money that would have 
to be spent if temporary markers 
had to be maintained. Full informa- 
tion will be sent promptly—write 
Universal Atlas Cement Co. (United 
States Steel Corporation Subsidiary), 
208 South La Salle Street, Chicago. 
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ROBERT K. TOMLIN, Editor 


Established 1919—McGraw-Hill Publishing Company, Inc. 
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TECHNICAL DATA BUILDING constructed by Quartermaster Corps 
at Wright Field, Dayton, Ohio, with PWA funds. 


ee 


Army Handles Biggest 


PEACETIME 
BUILDING PROGRAM 


HE GREATEST peacetime con- 
struction program in the history 
of the U. S. Army, enabled by a 
PW 4A allotment of $65,000,000 for 
non-military purposes, is rapidly near- 
ing completion, according to a report 
made recently to Administrator Harold 
L. Ickes. Brig.-Gen. P. W. Guiney, 
chief’ of the construction division of 
the Quartermaster Corps., reported that 
benefits of the program have been 
spread through 65 stations, posts and 
camps, located in practically every state. 
The program has been devoted chiefly 
to improving the lot of the Army's no- 
toriously ill-housed officers and enlist- 
ed men. Peak employment of civilian 
labor gave jobs to 25,500 men, accord- 
ing to records of the division. Practical- 
ly the entire apportionment was used 
for labor and materials; none was uti- 
lized for the purchase of land. 

With PWA money, the Army has 
constructed 38 new barracks providing 
modern accommodations for 6,628 en- 
listed men. Benefited by these improve- 
ments was one regiment of infantry 
which had been quartered in tents for 
more than twenty years. Non-commis- 
sioned officers were cared for in 353 
new buildings containing 490 individ- 


ual living units. New officers’ quarters 
called for the construction of 800 build- 
ings affording attractive homes for 1,- 
366 officers and their families. Five 
buildings were erected in as many camps 
giving comfortable, modern accommo- 
dations to Army nurses. 

Other types of construction included 
in the PWA program are fire and guard 
houses, bakeries, chapels, garages, ad- 












NEW HANGARS at Hamilton Field, California, house airplanes and 
equipment at important coastal air defense station. 


ministration buildings, hospitals and 
dispensaries, maintenance shops, mess 
halls, sheds and stables, warehouses and 
other miscellaneous structures. All in 
all, approximately 1,600 separate build- 
ings were erected with the PWA allot- 
ment, which also paid for the installa- 
tion of utilities, road and bridge build- 
ing, railway spur building and other 
construction. 

Some of the most important military 
stations in the country were enabled to 
make long needed improvements with 
the allotment. An allocation of $6,000,- 
000, most of it devoréd to housing, was 
expended at Fort Benning, Ga., home 
of the Army Infantry School. Another 
$5,000,000 was devoted to plant im- 
provements at Fort Sill, Okla., seat of 









the Army’s Field Artillery School. Mod- 
= 








ernization of the testing laboratory for 
guns and ammunition at Aberdeen 
Proving Ground, Maryland, where the 
Ordnance School also is located, was 
provided for in an allocation of nearly 
$3,000,000. Other principal improve- 
ments included new hangars, ware- 
houses, technical plants and magazines. 
Yet to be completed is the new 350-bed 
hospital at Fort Sam Houston, Tex., 
for which an allocation of $1,900,000 
was made recently. 

Of the total apportionment to the 
Quartermaster Corps, $8,300,000 was 
set aside for improving the plant of 
the Army Air Corps. New quarters for 
ofhcers and enlisted men were built, 
landing fields graded and improved, 
new hangars and service buildings 
erected. 





OFFICERS’ QUARTERS are built at 
Barksdale Field, Louisiana, with part 
of $65,000,000 PWA allotment for non- 
military. purposes. 


























This Month’s Sim. 









CHICAGO’S WEST SIDE SEWAGE 
TREATMENT WORKS (above), re- 
cently completed with aid of PWA loan 
and grant, comprise largest group of 
Imhoff two-story tanks ever installed. 
Three batteries of 108 tanks serve area 
of 100 sq.mi. Plant costing about $20,- 
000,000 provides treating capacity of 
466,000,000 gal. daily. Each two-story 
concrete tank unit is 80 ft. square and 
37 ft. deep; tank batteries are arranged 
in 6 rows of 6 tanks. Contractor, S. A. 
Healy Co. Chicago. FIRST FLOW OF 
SEWAGE (left) into tanks on April 
29 is witnessed by engineers and ofh- 
cials of Sanitary District of Chicago, 
which designed and supervised con- 
struction of works under direction of 
Philip Harrington, chief engineer. 
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OPEN-CUT CONDUIT CONSTRUCTION gets under way on Col- ROCKEFELLER SCION REWARDS CRAFTMANSHIP. On comple- 
orado River aqueduct in California as Thompson-Starrett Co. builds tion of Palazzo d'Italia unit of Rockefeller Center building group, New 
invert with truck-mixed corcrete ~— by 4-yd. crane bucket, vibrated York City, Nelson Rockefeller presents New York Building Congress 

and finished with special Lakewood curved-strikeoff machine. certificate of merit and gold button to Royal Taft, carpenter, whiie 


John Lowry, building contractor congratulates recipient. 
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MISSISSIPPI RIVER SPANNED by new bridge at New Orleans, La. Structure costing $13,000,000, designed by Modjeski, Mas- 

ters & Case, consulting engineers, New York, and erected by American Bridge Co., is 23,000 ft. long, including viaduct ap- 

proaches. Central span is 790-ft. cantilever erected by guy derricks starting at two center piers and working both ways. Bridge 
will carry both highway and railway traffic. For consultants, C. Glennon Melville is resident engineer. 
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WHEELER DAM, TVA navigation and power project on Tennessee 
River in Alabama, 15!/, mi. upstream from Muscle Shoals, takes form 
as concrete for structure with overall length of 6,400 ft., including a 
2,700-ft. spillway, is placed within huge cofferdam. Dam with maximum 
height of 70 ft. involves about 500,000 cu.yd. of earth and rock excava- 
tion and 600,000 cu.yd. of concrete. 




















DIVERSION TUNNELS, 29 ft. in diameter, are started at Parker 
dam on Colorado River to bypass flow around structure which will 
serve intake of 242-mi. Colorado River aqueduct in California. Dam, 
designed by U.S. Bureau of Reclamation, will be of concrete arched 
type, 800 ft. long on crest, raising water 72 ft. above present river 
level; structure 320 ft. high from base to top penetrates great depth 
of silt and gravel. Under Six Companies Inc., general contractor, 
J. F. Shea Co. is subcontractor for diversion tunnels. 
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LOCK AT BONNEVILLE DAM on Columbia River in Washington is 
started by placement of concrete within. cofferdam. Navigation struc- 
ture to pass ships, instead of barges as originally designed, is 500x76 
ft. in plan, with minimum depth of 27 ft. and lift of 66 ft. Contractor, 
General-Shea Co. 










EL CAPITAN DAM, 2,700,000-cu.yd. hydraulic-fill-rock-em- 

bankment type of structure, 240 ft. high above foundation and 

1,170 ft. long on crest, is completed for Water Department 

of San Diego, Calif., under direction of Fred D. Pyle, hydrau- 

lic engineer. Contractors H. W. Rohl & T. E. Connolly sub- 
mitted bid of $2,332,860 for project. 
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Safety 


On the Colorado River Aqueduct 


S AN INHERENT part of the job 
of building the 242-mi. Colora 

A do River aqueduct, extending 
from Parker dam, 150-mi. downstream 
from Boulder dam, to a terminal reser 
voir near Los Angeles, and including 29 
tunnels aggregating 92-mi. in length, 
the Metropolitan Water District of 
Southern California, in a determined 
effort to minimize accidents to construc- 
tion workers, has adopted and is mak- 
ing effective this policy: THE AP- 
PLICATION OF EVERY POSSIBLE 
SAFETY MEASURE SHALL BE 
PRACTISED. Splendid cooperation by 
the construction forces has made possi- 
ble the good safety record maintained 
on the aqueduct project, which will in- 
volve an estimated cost (including dis 
tribution system) of $209,420,000. 


Scope of Project—Preparatory and 
necessary co actual construction of the 
Colorado River aqueduct, the Metro- 
polican Water District of Southern 
California, under the direction of F. E. 
Weymouth, general manager and chief 
engineer, constructed and placed in 


MINE RESCUE SQUAD is equipped with truck and oxygen breath- 
ing apparatus. 


By T. W. Osgood 


Safety Engineer 


Metropolitan Water District of Southern California 



































1 CONTRACTORS’ GENERAL HOSPI- 
TAL (above) near Eagle Mountain has ~ 
nursing staff and motor ambulance. 


are serviced at weekly intervals wi 
posters and bulletins. 


2 SAFETY BULLETIN BOARDS (lef) 


3 SAFETY FLAG (right) is awarded 4 
monthly in inter-camp contest for low- * Ea, 
est lost-time accident frequencies. 


operation 150 mi. of surfaced highways, 
428 mi. of high-voltage electric trans- 
mission lines, 180 mi. of 5, 6, and 8-in. 
water supply mains and 285 mi. of tele- 
phone lines. 

The general features involved in the 
construction of the aqueduct, which is 
being prosecuted at present by 20 con- 
tractors and 2 District force account 
units on tunnel and surface work, em- 
brace the following: 

Main Line Aqueduct:—Length of 
canals, 66 mi.; length of conduits, 56 
mi.; length of pressure pipe lines, 28 
mi.; length of tunnels (diameter 16 
fe.), 92 mi.; total length of aqueduct 
from the Colorado River to the termina! 
reservoir, 242 mi.;—capacity of aque- 
duct 1,500 sec.-ft., (approximately one 
billion gallons per day). 

Distribution System :—Length of tun- 
nels, 11 mi.; length of conduits, 7 mi. ; 
length of pipe lines, 126 mi.; total 
length (initial installation) , 144 mi. 

Finances:—-Aqueduct and distribu- 
tion system, $220,000,000 bond issue. 

Safety Features—The major safety 















5 PRACTICE MANEUVERS are held to school mine rescue squads in 
their duties. 


June, 1935—CONSTRUCTION METHODS 





= SAFETY BANNER (below) is award- 
= ed annually for lowest accident record. 
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WATER DISTRICT 


of —— — 
1934 SAFETY CONTEST 





6 TUNNEL MAGAZINE provides every possible safe- ' HOUSE TYPE OF MAGAZINE for storing > 
guard for storage of explosives. sives has walls, roof and earth-filler 1-ft. thick. 


features along the line of the construc- 
tion are as follows: 

SAFETY COMMITTEES, representative 
of engineers, employers and employees, 
hold an average of 30 meetings each 
month. Ways and means for realizing 
safe physical conditions and safe prac- 
tices are discussed and made operative. 

BULLETIN Boarps (Fig. 2) are 
serviced with safety posters and safety 
bulletins at weekly intervals. 

SAFETY LITERATURE, published by 
the U. S. Bureau of Mines, the National 
Safety Council and other recognized au- 


_ : thorities, is made available to the con- : 
9 MACHINE designed and constructed by District struction forces. TWO-COMPARTMENT CARS for transport of ex 
manufactures safety primer plugs; capacity, 4,500 < plosives separate dynamite and primers. 
primer plugs per 8-hr. shift. First-AiD TRAINING has been con- 

, — see ducted annually in the aqueduct camps 
: jeer by the U. S. Bureau of Mines and addi- 
© tional training has been carried on by 
attaches of the Safety Division of the 
Metropolitan Water District and of 
compensation insurance companies. 
Voluntary attendance of the men at 
these classes has been gratifying and in 
a number of the camps 100 per cent of 
the personnel took this training. Inter- 
camp first-aid contests are held and 
prizes (Fig. 18) are awarded to the 
winners. 
The knowledge acquired through 


DESIGN OF SAFETY PRIMER (be- 
13 low) of which more than one-half mil- 
lion were fired with satisfactory results 
between June 1, 1934 and Marchl, 1935. 
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] SAFETY PRIMERS for blasting in hdd A ee hk hh eh PRIMER MAKE-UP MAGAZINF. 
tunnel heading are made up in spe- 1 showing device for winding cap 
cial magazine. : ; wires on primer plugs. 
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compiled and these data have served as 
a valuable guide and stimulus to acci 
dent prevention. 

A Mine RESCUE station is main 
tained by the District under the direct 
supervision of the Safety Division and 
consists of an inclosed truck, ten sets 
of McCaa oxygen-breathing apparatus 
and appurtenant mine rescue equip 
ment. Six 5-man rescue squads (Figs 
4 and 5) trained by the U. S. Bureau 
of Mines, are kept intact. This rescue 
unit is available at any time in case of 





first-aid training has been put to good 
purpose in cases of emergency, but it is 
believed that the greatest benefits lie 
in the understanding which the men 

































get of the consequences of injuries. 
This has made them more safety- 
minded and more diligent in protecting 
themselves and their co-workers from 







injury. 
Intet-camp safety contests are a con- 











14 CONNECTING CORD (right) in 
position for blasting, showing trans- 
former and switch (at right) and 
blasting switch (at left). 



















16 FROM EXPLOSIVES MAGAZINE powder is 
loaded into two-compartment cars for delivery s 


15 TRUCK FOR TRANSPORTING EXPLOSIVES 
to tunnel. : 


displays sign and red flags at both ends. In back- 
ground, main tunnel magazine. 






a tunnel fire or ocher major emergency i 






tinuous feature of the safety work 














Monthly and annual awards (Figs. 3 at any point on the aqueduct. t 

and 7) are made on the basis of the Exp.osives. Approximately 18,000,- 0 

lowest lost-cime accident frequencies 000 Ib. of explosives will be consumed §— | 
A similar banner was awarded to in blasting the 92 mi. of tunnels te 

Shofner & Gordon, contractors, Hay through the mountains, and additional n 

field Tunnel No. 2, for the lowest lost- quantities will be used in connection 

time accident frequency in tunnel driv- Sif with the construction of canals, pipe 

ing operations at the 29 aqueduct camps FIRST A NTEST lines and. other surface units.—Every ‘ 
a 1934 record. FIR possible safeguard is thrown around . 
AcciDENT Srartistics, records of the storage, transportation and use of | 





causes, frequency, severity and cost are explosives.— (Figs. 6, 8, 15 and 16) 








17 HARD PROTECTIVE HATS of molded micarta 1 PLAQUE (in inset, above) is award 19 HEADING ILLUMINATION is provided by 
are required for all workmen and other persons ed as prize in first-aid contest flood-lights plugged into electric battery locomo- 
in tunnels under construction. tive 100 ft. from face. 
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WOOD BLOCKING 


men’s feet from being caught. 


Fire-proof, bullet-proof and well ven- 
tilated magazines are provided for the 
separate storage of dynamite and blast- 
ing caps, and for operations incident to 
making primers and slitting dynamite 
cartridges. (Figs. 11 and 12) These 
magazines are located at least 100 ft 
apart and at safe distances from con- 
struction operations, buildings, high- 
ways and railroads. 

SAFETY PRIMERS are used exclusively 
in blasting at tunnel headings on Dis- 
trict work, and fo a considerable extent 
on contract work. (Figs. 11, 12 and 
13.) During the period June 1, 1934 
to March 1, 1935, more than onc-half 
million of these primers were fired with 


STRETCHER 








2 STRETCHER and first-aid supplies 
are provided near tunnel headings. 


switch 
am frogs and guard rails prevents work- 3 
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satisfactory results as to safety and 
efficiency. 

PowperR Cars. Dynamite and prim- 
ers in suitable boxes are transported 
from magazines to tunnel headings in 
separate powder cars, or in a two-com- 
partment powder and primer car (Figs. 
10 and 16.) Electric battery or trolley 
locomotives are used exclusively in tun- 
nel haulage. 

ELECTRIC BLASTING is used exclus- 
ively at tunnel headings. The standard 
blasting equipment (alternating cur- 
rent) embraces the following features: 

(1) Permanent Blasting Lines- 
Wiring shall not be smaller than No. 8 
AWG rubber covered or weatherproof 
wire, installed on -glass insulators or 
large porcelain knobs on side of tunnel 
opposite all other electric circuits and 
pipe lines. Wires shall be kept at least 
5 in. apart and not less than 8 ft. above 
the tunnel floor, and shall be kept clear 
of any contacts except at points of sus- 
pension. Splices shall be staggered, 
soldered, and covered with rubber tape, 
varnished cambric and at least four 
layers of friction tape, or otherwise that 
will provide insulation equal to that of 
the wire. : 
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MAN CARS provide safe and comfortable transportation for tunnel 
workmen on trips to and from heading. 


(2) Transformer and switch at 
Source of Blasting Current—A separ- 
ate 2,300-440 volt, 5-kw. minimum 
capacity transformer (Fig. 14) shall be 
provided exclusively for blasting. The 
voltage on the blasting circuit shall not 
exceed 440 v. An externally operable 
fused switch shall be installed to pro- 
tect the blasting circuit. This switch 
shall not be less than 60 amp. capacity 
and shall be fused at not less than 35 
amp. Both the transformer and switch 
shall be located opposite the blasting 
switch on the other side of the tunnel 
and not less than 1,500 ft., or more 
than 3,000 ft. from the face. 

(3) Blasting Switch—The blasting 
switch (Fig. 14) shall be externally 
operable, double-pole, double-throw 
type of not less than 60-amp. capacity 
and shall normally be held in the “off” 
position by means of a suitable spring 
attached to the handle. outside of the 
switch box. In the “off” position the 
two wires of the circuit shall be short- 
circuited, but not grounded. This 
switch shall be so arranged that it can- 
not remain in the “blasting’’ position 
when the handle is released, and the 
line clips shall be provided with arc- 
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PORTABLE ELECTRIC FRANS- 
FORMER in tunnel is of 2,300-440- 
volt dry type. 


quenchers. This switch shall be of such 
construction that the cover cannot be 
removed when the operating handle is 
locked in the “off” position and shall 
be equipped with facilities to lock samie 
in the “off” position only. This switch 
shall be located not less than 1,500 ft. 
and not more than 3,000 ft. from the 
face. 

(4) Portable Connecting Cord—A 
two-conductor portable cord, type S, 
(Figs. 14 and 24) not smaller than No. 
8 AWG and not less than 20 ft. long, 
shall be provided for making the con- 
nection between the blasting switch and 
the source of electric energy on oppos- 
ite side of tunnel. The cord shall be 





2 SAFETY SWITCH connecting cord 
4 is locked at this point except when 
used at blasting switch for firing. 
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GUARD RAIL is erected around 
man-hole of water tank. 
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2 AUTOMATIC COUPLERS mini- 

7 mize accidents in handling tunnel 
cars on aqueduct work, 


connected to power and blasting cir- 
cuits by means of plugs and receptacles 
(Crouse-Hinds industrial or equal) of 
not less than 60-amp. capacity. These 
plugs and receptacles shall be of a type 
which has provision for preventing the 
plugs from being accidentally pulled 
out of the receptacles, and shall not be 
interchangeable with any other plugs 
and receptacles at any one camp 

(5) Safety The safety 
switch (Fig. 24) shall be of the same 
type and rating as the blasting switch 
but shall not be equipped with spring 
In the “off position the lines from 
the face of the tunnel shall be discon 
electrical 


5 wiki h 


nected from the source of 
energy feeding in from the blasting 
switch. In the “off” position, the two 
wires of the circuit shall be short-cir 


cuited but not grounded. The safety 
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switch shall be not less than 500 ft. 
back from the face. 

(6) Lead Wires shall be not smaller 
than No. 16 AWG single-conductor 
rubber-covered copper wire. 

(7) Bus Wires shall be not smaller 
than No. 16 gage AWG bare copper 
wire. 

Bonding and Grounding—The track 
and all compressed air, ventilating and 
water pipes, and other similar electric 
conductors shall be bonded at intervals 
of not more than 1,000 ft. and shall be 
effectively grounded. Steps shall be 
taken to insure that the bond and 
ground connections are maintained. 

Illumination Tunnel illumination 
is normally provided by electric cir- 
cuits. During loading and connecting- 
up a round electric circuits are removed 
from the heading and all electric en- 
ergy is cut off at a distance of not less 
than 500 ft. from the face. During this 
period illumination in the heading is 
provided by flood lights (Fig. 19) 
plugged into an electric battery loco- 


motive spotted approximately 100 fe. 
from the face. 

Rules for blasting procedure and for 
handling explosives have been formu- 
lated but are too voluminous for in- 
clusion in this article. 

Automatic Car Coupcers (Fig. 
27) facilitate haulage and unquestion- 
ably are superior, from the safety view- 
point, co other types of couplers. 
MovinG MECHANISMS of machines are 
guarded to prevent personal contact 
and injury. (Fig. 29) 

Mepicat. First-aid supplies and 
stretchers (Fig. 23) are kept in suit- 
able cabinets near the headings and 
at other points in the tunnels. On each 
shift there are two or more men who 
have received U. S. Bureau of Mines 
first-aid training. First-aid stations, in 
charge of trained nurses, are located 
near the tunnel portals. Hospitals, with 
a high standard staff, equipment, and 
facilities (Fig 1) are located at strate- 
gic points on the aqueduct. 

RatLinGs. Elevated platforms and 


WIRE MESH GUARDS are used to inclose air compressors and switch 
panels at compressor plants serving tunnels. 


2 GOGGLES are worn by grinding 
opecator. Grinding wheel Hp 


with tool rests, guards and push- 


button control. 


28 PORTABLE ELECTRIC TRANS- 
FORMER of 2,300-440-volt oil type 
is housed in concrete vault in tunnel. 


runways are guarded by substantial 
two-rail railings, 31/, ft. high. (Fig. 
25) 

MISCELLANEOUS. This article deals 
only with the more outstanding fea- 
tures of safety on the aqueduct. There 
is a multitude of other items of im- 
portance, such as hard-toe shoes, res- 
pirators, abatement of dust, ventila- 
tion, mine hoists, sanitation, change 
houses, fire protection, tests and analy 
sis of tunnel air, safety rules and dis 
cipline. 

Good physical conditions on the 
work have contributed liberally to the 
purpose, but experience indicates that 
the credit for minimizing the number 
of accidents on this project is due in 
a major degree to the development of 
the safety spirit within the entire or- 
ganization . 
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ALPINE CLIMBING * \Fagee 


APPROACHING GRANITE 
CLIFFS survey lads got accustomed 
to setting up near edge. 


URING the summer of 1934 
the California Division of 
Highways ran a preliminary 

location survey along the south side of 
Feather River canyon (north fork) on 
such precipitous slopes that the men on 
the survey crew at times worked on the 
er.d of a 600-ft. rope. 

Some 3 mi. of the canyon are to be 
transversed by the road which will be 
in tunnel for a short distance around 
Eagle Rock and Grizzly Dome, in the 
vicinity of which the accompanying pic- 
tures were taken. Five men worked in 


DIFFICULT SET-UP for transit in 
Feather River gorge. 


S$ urveyors Use 
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STAKE ARTIST uses pot of paint on these cliffs with overhang. 


the survey party locating a roadbed only 
40 ft. above water level—as low as was 
thought to be safely above the level of 
winter floods. 

At this point the river goes through 
a narrow granite gorge, on one side of 
which the only possible location is oc- 


cupied by the Western Pacific Railroad. 
The opposite side is a smooth granite 
face, part of which is known as Grizzly 
Dome and part as Arch Rock. These 
faces are characterized by the scaling off 
of layers similar to the layers that can 
be peeled from an onion. This scaling, 
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MOVING UP the “gun” was all 
right if transitmen did not slip. 


which has been going on for centuries 
as the result of weather action, doubt- 
less would be affected by cuts made for 
road purposes along the granite face. 
Accordingly, to avoid some of the most 
exposed locations tunnel construction is 
being contemplated. In making prelim- 
inary surveys on this route the survey- 
ors have had a chance to show the stuff 
of which they were made. The work 
was done under the general direction 
of Fred J. Grumm, engineer of surveys 
and plans, California Division of High- 
way. 


A MISSTEP would be as good as 
a mile at this station. 
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HYDRAULIC DREDGING 





Builds Levees at Lake Okeechobee 


YDRAULIC DREDGING 
methods are being employed 
at considerable saving in cost 

over bucket-type excavators in placing 
much of the 50,000,000 cu.yd. of ma 
terials required to construct 661/, mi 
of levee along the south shore of Lake 
Okeechobee, at the head of the Ever 
glades in Florida. These methods of 
handling material also produce a better 
embankment for the conditions in 
volved than was obtained earlier on this 
project with bucket machines. The re 
sults are specially significant in view of 
the fact that the materials encountered 
range from soft sea sand to thin strata 
varying from marl cto hard limestone 
General features of the Lake Okee 
chobee flood protection and navigation 
project were described in Construction 
Methods for August, 1934, In chat ar 
ticle the conditions met in designing 
and building these levees along the 
shores of the shallow, open-water 575- 
sq.mi, lake also were summarized 
Before improvements were undertak 
en water levels in the lake varied as 
under normal annual con 


much as 5 fe 
ditions. Ordinary natural high water at 


FLOATING DRILL 


21 ft. overflowed the almost flat shore 
line into the vast swampy Everglades 
extending from the lake for more than 
100 mi. to the southern tip of the Flo- 
rida peninsula. Bare hurricanes have 
forced the water of the lake into great 
tidal waves which swept away much of 
the limited improvements along the 
shores and caused great loss of life 
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Outlet Channels—-Under the present 
project the St. Lucie canal, leading di- 
rectly east to the Atlantic Ocean, is be- 
ing improved to provide a normal car- 
rying capacity of 5,000 sec.-ft. Caloosa- 
hatchee River, extending from the west 
shore of the lake to the Gulf of Mexico, 
also is to be dredged and widened to 
provide an outlet in that direction with 
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a capacity of 2,500 sec.-ft. Some de- 
pendence will be placed on the existing 
private canals across the Everglades to 
take overflows from the lake. With the 
various outlets thus available the ex- 
pectations are that the lake level may 
be maintained at desired stages under 
normal conditions without damage to 
adjacent lands. 

To provide against recurrence of the 
widespread devastation from hurricane 
tidal waves, the 66/4, mi. of levees are 
being built along the south shore of the 
lake, extending some distance north 
along both the eastern and western 
shores. Crest height of these levees will 
be at El. 34 or 17 ft. above normal 
water level in the lake aftér the im- 
provements are completed. Project plans 
also contemplate that about 25 mi. of 
levees will be constructed along the 
north shore of the lake to afford sim- 
ilar protection there from tidal waves. 

As a part of the project an 8-ft. chan- 
nel is being provided across the lake At 
its eastern end it will connect through 
the St. Lucie canal with the Atlantic; 
to the west it will provide an outlet co 
the Gulf of Mexico. There will thus be 
available an 8-ft. channel entirely ac- 
ross the Florida peninsula. 





BARGE is employed by one contractor to put down holes for blasting hard strata prior to removal by hydraulic dredging. 
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COMBINATION METHOD of 
levee building employs hydraulic 
dredge and dragline. a in 
distance, builds retaining dikes be- 
tween which lift of levee is placed 
hydraulically. Second dragline, in 
foreground, rehandles dredged mate- 
rial to form dikes for next lift. 


Material and Water Conditions 
The bed of Lake Okeechobee and the 
surrounding areas are still in the proc- 
ess of formation. Materials vary widely 
in short distances, with uniform de- 
posits the exception. There usually are, 
however, underlying strata of marl or 
limestone. In many places these mate- 
rials come close to the surface. In others, 
they are overlaid to considerable depths 
with sea shells, sand and material that 
is almost collodial. These overlying ma 
terials also generally contain strata of 
marl and limestone varying from a few 
inches to several feet in thickness. As 
a general rule, the surface is a layer of 
partly decayed growths of reeds and 
swamp grasses, woody growth being 
quite rare. 

Water depths are slight along most 
of the levee locations; in fact, the lake 
itself is in no place more than 20 fe 
deep. There is ample water, however, 
to permit operation of floating equip 
ment. By borrowing material for the 
levees from the location of the min- 
imum 8-ft. permanent channel, much 
greater depths than that have been 
available along the work. 

Early Methods of Construction 
Prior to the award of contracts for the 
first sections of the levee, the Corps of 
Engineers, U. S. Army, in charge of 
the design and execution of the project, 
undertook extensive studies to deter- 
mine the probable behavior in embank- 
ments of the local materials. Several 
thousand feet of full-size levee were 
built as a basis for these investigations 
Out of these preliminaries were evolved 
specifications that have since been fol- 
lowed with few important changes. The 
latter have been mainly in the elimina 
tion of the surface muck from the ma- 
terials permitted in the embankment 
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and modifications of the levee surface 
slopes on the lake side. 

From the beginning the Corps of 
Engineers specified that the embank- 
ments might be built either with drag- 
line excavators or by hydraulic dredges. 
The embankment sections for the two 
methods of placing materials varied 
markedly, with much flatter slopes and 
about 15 per cent more material in the 
hydraulic-dredge type. 

With one exception, all of the qual- 
ified low bidders on the first 37 mi. of 
levee for which contracts were awarded 
elected to use dragline excavators. 
Some employed crawler-type machines, 
others used floating equipment while 
a few had a combination of the two 
These contractors bid from 14.5 to 34« 
per cubic yard of completed embank 
ment, prices including the grassing of 


PUNCH DRILL OUTFIT (below) 
is used by one contractor, while 
wagon drill (right) is employed in 
dry-pit work. 


embankment slopes. Wave protection 
along the inshore water line was a sep 
arate item. 

In the article in this journal previous 
ly referred to the methods employed 
on these early contracts were discussed 
in detail. As a general proposition, 
good results were obtained with the 
dragline machines. A section begun 
with hydraulic dredges by one contrac 
tor was inadequately planted, but from 
the results obtained with chis limited 
equipment it became evident chat hy- 
draulic-dredge methods offered oppor 
tunities for constructing levees under 
the local conditions at less total ex 
pense than the cost of doing the work 
with dragline machines. The resulting 
embankment also was more stable. 

Based on these conclusions, the Corps 
of Engineers elected to take over a sec 


















tion of levee on which the contractor 


was badly behind schedule, in order to 
give the hydraulic-dredge method a 
thorough trial. The Army Engineer De 
partment 20-in, dredge ‘“Welatka” was 
brought to the site and operated as de 
scribed in the previous article. Out of 
the experience with this dredge it was 
evident that exceptional power was re 
quired on the dredge cutter shaft. Cut 
ters specially designed for the local con 
ditions also were found necessary. An 
gles and depths at which the cutter 
worked had a great effect on the amount 
of materials delivered. 

There were various other similar fun- 
damental conditions determined. But 
the advantage of a properly equipped 
and properly powered hydraulic dredge 
over any kind of a dragline machine 
on this particular work was evident 





HYDRAULIC DREDGE “GENERAL” delivers material from borrow in channel to place in the levec 
along south shore of Lake Okeechobee. 

















Among the hydraulic-dredge advocates, 
however, there was still serious doubt 
that this method could be used success- 
fully in sections where considerable 
rock was encountered. 
Hydraulic-Dredge Methods—Oppor- 
tunity to give the hydraulic dredge 
method a trial under the most difficult 
material conditions on the project oc- 
curred when a contractor using drag- 
lines failed after placing a considerable 
part of the base of a section of levee. 
The Corps of Engineers then leased 
from the Arundel Corp. the 24-in. 


GRASS (above) is planted on slopes 
of finished levee section. 


heavy-duty dredge “General” to deliver 
material to the levee from the borrow 
area adjacent to the offshore toe for 
about 9c. per cubic yard. This dredge 
is modernly equipped with ample pow- 
er and has a heavy cutter ladder and 
cutter shaft. She has 500-hp. on the cut 
ter and 1,800 hp. on her pump, the cut- 
ter having a 25-per cent overload ca- 
pacity for short periods. This dredge 
placed 1,060,000 cu.yd. of net material 
in the levee in one 90-day period. Her 
best month was approximately 390,000 
cu.yd. On these particular sections loss 
of material from the borrow pit meas- 
urements to the pay quantities in the 
embankment averaged 20 per cent. 

Normal plans of operation where the 
hydraulic dredge places the entire levee 
are, first, to. throw up low retaining 
dikes along both toes of the final slopes 
with small dragline machines. These 
dikes usually are kept at least Y/ mi. 
ahead of the point where the dredge is 
discharging ; they are built high enough 
to retain the main fill to its entire height 
on the final slopes 

Regular hydraulic dredge procedure 
also calls for the discharge pipe to be 
erected on temporary bents along the 
axis of the embankment. With stop- 
boards it is easy for an experienced 
crew to direct the material almost ex- 
actly to the determined slopes of the 
levee. 

In some localities the percentage of 
collodial material presents a problem. 
Moving ahead in considerable amounts 
it settles to form the base of the levee 
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Drainage of the layer of fine material 
thus built up is slow. Erosion of this 
material when exposed in the face of 
the embankment where wave action may 
reach it is.very fast. These conditions 
have been of only occasional occurrence. 
In most instances the bulk of the finer 
materials settles rather promptly after 
being discharged, the collodial matter 
being carried away in the waste water. 
Where the hydraulic dredge is placing 
the entire embankment the practice has 
been to locate a temporary wooden spill- 
way outlet in the Jow retaining dike 








supplemented with smaller draglines 
for various auxiliary operations. Later 
this contractor developed a combination 
dragline and hydraulic dredge method 
of placing the embankment. Using this 
combination, low retaining dikes were 
thrown up ahead in the usual manner. 
Then the dredge filled to the top of 
these dikes without the use of stop 
boards, so the surface of the hydraulic 
fill was about flat. Next, the large drag- 
line rehandled part of the hydraulical- 
ly-placed material to bring the retaining 
dikes up for another lift placed by the 
















along the offshore toe of the levee. It 
is placed s6 as to produce the maximum 
possible settlement of desirable mate- 
rials between the retaining dikes. 

These more or less general standard 
methods have been followed in operat- 
ing the dredge ““Welatka’’ and the Ar- 
my Engineer Department dredge ‘'Gulf- 
port,” which are both in service on the 
project. In the case of the dredge “Gen- 
eral” the discharge pipe is placed 
slightly inshore from the axis of the 
levee in order to place the materials 
as nearly as possible in final location. 
Because the base of the embankment 
being finished by this dredge had been 
thrown up with draglines some rehan- 
dling of the material delivered by the 
dredge is necessary to obtain the final 
slopes. Draglines do the bulk of this 
rehandling, with blade grader machines 
drawn by tractors doing the fine finish- 
ing. Even with this combination dredge 
and dragline operation, the final cost 
of material in place, including grassed 
slope protection, does not exceed 14c 
per cu.yd. 

On 5.5 mi. of levee undertaken un- 
der contract the Arundel Corp. started 
operations with large land dragline ma- 
chines as the main units of its plant, 


dredge. In this sequence the embank- 
ment was carried to the proper height, 
and with standard dragline section 
slopes. 

Based on the earlier experiences with 
the ““Welatka,” the original ladder on 
this dredge was replaced with one that 
was much heavier. Her original 60-hp. 
engine for handling the ladder and 
swinging wires was replaced with a 140- 
hp. motor. A 250-hp. steam engine on 
her cutter also was replaced with a 
490-hp. motor with ability to handle 
10-per cent overload for some time. 

Thus re-equipped, the ‘“Welatka’’ has 
shown the value of ample power for 
the heavy rock excavation, although at 
the time these notes were prepared she 
had been in service less than 30 days. 
During that short period after she was 
broken in she handled as high as 12,000 
cu.yd. of material delivered in place in 
the embankment in 24 hr. 

Types of Cutter—-Basket and open- 
blade cutters have been used on the 
three large dredges on this project. The 
basket type is suitable only for soft ma- 
terials. On account of the very heavy 
service in hard material and rock, mod- 
ifications of the usual open-blade type 
of cutter have been found desirable. 


Accompanying views show the spacing 
and length of blades of these cutters; 
attention is called to the use of wire 
cable threaded between the cutter blades 
to keep from entering the suction larg- 
er pieces of rock than wil) readily pass 
through the pump and the discharge 
line. 

Due to the constant variation in the 
materials as they occur in the borrow 
pit, no fixed method of dredge opera- 
tion is practicable. This variation also 
affects seriously the amount of material 
delivered from time to time by the 











LOOSE ROCK (left) is deposited 
from barge as revetment along toe 
of dragline section of levee. 





dredge. As previously mentioned, the 
angle of the dredge ladder and the slope 
of the blades on the cutter determine 
importantly the output in different ma- 
terials and at varying depths. When 
handling broken rock the output of fine 
material will run low. There is, there- 
fore, no way to estimate in advance the 
probable day-to-day output of a dredge 
on the project. There appear to be pos- 
sibilities of increasing capacity consid- 
erably by using a dredge equipped with 
a ladder having one angle and a cutter 
with one pitch of blades to a certain 
depth, and another dredge following to 
finish the excavation with another an- 
gle on its ladder and a different cutter 
pitch, but this has never been tried. 

Handling Hard Materials — Handling 
of the thin strata of hard materials 
ranging from marl to hard limestone 
is one of the outstanding features of 
the hydraulic-dredge operations. In all 
cases where the contractors have piaced 
the embankments with dragline ma- 
chines these strata have been drilled on 
8-ft. centers in both directions. When 
excavating under water floating drill 
boats have been employed. Where the 
dry-pit method of excavating was used, 
holes were made with portable land 
drills. Loading has been with from 4 
to 6 lb. of 60-per cent dynamite to the 
hole. On account of the thinness of the 
hard strata, varying results have been 
obtained in blasting. There has been 
some question as to whether blasting 
has in all cases been effective enough 
to justify it. 
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Blasting in connection with the hy- 
draulic-dredge operations has followed 
about the same procedure as in dragline 
work. The three large hydraulic dredges 
have handled the broken rock with sur- 
prising effectiveness. In fact, this has 
been an outstanding feature of the op- 
eration of these dredges on the proj- 
ect. Local opinion on the project in- 
clines to the possibility of eliminating 
blasting of the hard strata by using the 
dredges to undermine the latter so the 
rock and marl will drop below the 
minimum channel depths, or be broken 
by the cutters to such extent that the 


fills bring comparatively little thrust 
against these retaining dikes. When 
they do, side slips occur over limited 
areas that cause some loss of material 
delivered by the dredges. Volumes of 
pumped material thus lost average much 
less than the yardages that had to be re- 
handled due to slips on much of the 
work done with draglines. 

Protection Against Wave Action — 
Protection against wave action on the 
lake side of the levees is also a problem 
that is still being studied. This is noc 
so serious on most of the levee placed 
with hydraulic dredges, but is very im- 

























NEW CUTTER HEAD of open blade type, on heavier ladder, is installed on dredge “Welatka.” 


bulk of them may be removed by the 
dredges. 

Experience with Retaining Dikes— 
One problem in building the embank- 
ments entirely with hydraulic dredges 
has been the lateral movement of the 
low retaining dikes along the inshore 
and offshore toes of the slopes. These 
dikes for some distance are on the muck 
that forms much of the bed of the lake. 
This muck compresses up to 35 per 
cent under the maximum depth of levee 
embankment. It is fairly watertight 
when forming the side of a pit, but un- 
der Some conditions it moves easily on 
the underlying materials. 

As a general proposition, hydraulic 





BASKET TYPE CUTTER on dredge 
has limited use, due to presence of 
hard marl and rock. 


portant on the dragline sections. Pro- 
tection from tidal waves and rainfall 
appear to be taken care of with heavy 
grass growths on the slopes. 

Trials were made of flat plain-con- 
crete slabs extending from about 1 ft. 
below normal low water to 4 ft. above 
that level, which is well above any lake 
stages except during hurricanes. As the 
lake will occasionally fall or be drawn 
below the normal low water, the slabs 
would be exposed to undermining. To 
build them deeper than 1 ft. below nor- 
mal low water would entail too large 
an outlay. Hence, this type of protection 
was abandoned. 

Rock riprap, 2 ft. chick and extend- 





OPEN BLADE TYPE OF DREDGE CUTTER is found satisfactory for loosening layers of hard material. Side view 
(left) and end view (right) show wire cable wound through blades to prevent passage of oversize pieces of rock and 
hard marl through cutter head. 
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DRAGLINE handles loose rock typ- 
ical of most sections of the project, 
including those built with dredges. 


ing from 2 ft. below to 41/, ft. above 
normal low water, has been placed 
along the offshore toe of about 18 mi. 
of the dragline-section levees. This rock 
ranges from one-man to 1,000-lb. 
pieces. 

Riprap protection is satisfactory, as 
erosion of material below it merely 
causes settlement of the rock to a new 
bed. Cost of this type of protection 
under local conditions, however, is rel- 
atively high. Other types of toe protec- 
tion, accordingly, have been studied. 
An experiment has been undertaken to 
determine whether one of the heavily- 
rooted coarse reed grasses of the local- 
ity will grow profusely enough when 
protected during its early stages to pro- 
vide permanent embankment toe pro- 
tection. Temporary bulkheads of waste 
lumber were built along the toe of a 
levee slope for several hundred feet at 
nominal cost as an experimental pro- 
tection. Stools of grass have been plant- 
ed along the water line behind these 
bulkheads. The expectation is that 
enough growth will occur before the 
bulkheads decay or are washed out, bar- 
ring a hurricane tidal wave meantime, 
to protect the toe against wave action. 

Consideration also has been given to 
the use of beaches of shell pumped on 
the flat lakeside slopes of the hydraulic- 
fill embankments where the type of ma- 
terial renders them liable to wash. 

Personnel—Plans for the Lake Okee- 
chobee flood control works were pre- 
pared by the Corps of Engineers, U. S. 
Army, and are being executed under 
the direct supervision of that organiza- 
tion. Major-General Edward M. Mark- 
ham is Chief of Engineers, and Lt.-Col. 
B. C. Dunn is engineer of the district 
in which the project is located, with 
headquarters at Jacksonville. Lieut. P. 
A. Feringa is military assistant in that 
office. Carawan Nelson is engineer in 
general charge of the project, with Ray- 
mond C. Baird, C. C. Schrontz and 
Perry M. Teeple as associate engineers. 
Lieut. R. Selee, is resident engineer on 
the project, having associated with him 
Lieut. W. H. Mills and E. W. Digges 
as engineer. 
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PRECAST 
Balk Heavy Seas at 


BIRD'S - EYE VIEW 
of two Humboldt Bay 


FTER 46 YEARS of construction ietties, 2,000 ft. apart, 
and reconstruction work on jet- taken in very calm 
f \ ties at the entrance to Humboldt weather. Casting 
Bay, Calif. (about 200 mi. north of San yoose es 
Francisco) a form of heavy concrete at inshore end. 
construction has been developed which 
is believed by the U. S. Engineer De- 
partment to be superior to any design 
that it would be feasible to carry out 
with large stone. The outstanding con- 
clusion in the observations extending 
over this long construction period is 
that any units of construction weighing 


less than 20 tons are not heavy enough “CONTAINERS” (left) consisting of 20-ton pre- 

to retain their position under the heavy cast concrete shells which were placed by crane and 
afterward filled with additional 30 tons of concrete, 

pounding which upper portions of the thus making 50-ton blocks. 

jetties have to take in bad storms. ‘ 


The total cost of the two jetties is very ' 
close to $8,000,000 but of this only . 150,000 tons of dumped stone, Costing 
about $300,000 was spent on the con- about $2,000,000 and coveting a con- 
crete work done in the last 4 or 5 years struction period of about 10 years. Very 
which is the first really stable construc- little work was then done on the jetties 
tion that has been done above low wa- for the next 10 or 11 years but in the 


ter level on the outer ends of the jetties. period of 1911 to 1927, working inter- 
The work that was begun in .1889 mittently, about $5,600,000 was spent 


consisted of the placement of about 1,- which involved, in large eneasuse, fe: 
construction of the jetties and included 


placement of a concrete deck on each 
jetty. 

When this reconstruction was under- 
taken it was realized that the original 
maximum size of 10 tons for the indi- 
vidual pieces of armor stone was too 
small and the reconstruction program 
increased the limit to 20 tons. Even 
then, however, much of the stone was 
in smaller pieces, practically all of 
which was later lost or rendered in- 
effective. 

Largely because of these units of 
smaller size extensive work again was 
necessary, and about 5 years ago work 








FINISHED PORTION of the jetty 

(left) showing central monolithic 

construction flanked by line of 20- 
ton precast blocks. 
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was begun on a complete armor of con- 
crete above water level. For the most 
part this consisted of huge monoliths 
cast along the center of the jetties with- 
in forms built up of 20-ton precast con- 
crete blocks which were used extensive- 
ly as armor along the sides of the cen- 
tral monolithic portion. In this recon- 
struction mo stone was used and the 
minimum size of the concrete blocks 
employed was 20 tons. Curiously 
enough experiments made with four 
50-ton concrete blocks did not give sat- 
isfactory results. 

Concreting operations included about 
34,000 tons of concrete at a cost of 
about $8.70 per ton which includes, 
roughly, the following items: 





pS $1.18 
Repairs to water system 
and buildings .................. 12 
Repairs to rolling stock........ .90Y, 
oo a een 5.64 
IED ccrenstevinntorreajenmnmnanens 13 
Tramsportation ...........0+00-0-+ 20 
NII ccxnsenesnscemnepummennstanene 53 
$8.70/, 


Concrete was mixed in yards near 
the inshore end of each jetty. Armor 
along the sides of the jetty (above wa- 
ter line) was made of the 20-ton blocks 
as were the forms for the huge central 
monoliths cast in place. 


The monoliths were formed with bot- 
tom elevation slightly above low tide 
and ordinarily were about 30 ft. square 
and 13 ft. deep. The precast blocks 
were used to build up the side forms 
for these monoliths and the side forms 


Humboldt Bay Jetties fl 








CLOSER VIEW of 
south jetty head (left) 
undergoing rehabilita- 
tion. Note central mon- 
olithic concrete con- 
struction flanked by 
20-ton precast blocks 
which were used as 
forms around space in 
which monolithic: con- 
crete was cast. 


were left in place while those blocks 
used along the sea end were moved 
forward to make the end forms for suc- 
cessive monoliths. The end forms were 





CRANE which placed precast 
blocks had ca 


ity of 20 tons. 


at 50-ft. radius. ae 
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removed after concrete in the monolith 
had set for one day—3 to 4 Ib. of cal 
cium chloride per sack of cement was 
used to accelerate setting where con- 
crete surfaces were subject to wave 
wash soon after pouring. 

No reinforcement was used in any 
of the concrete. The preferred mix was 
1:2:4 with a mixing time of 3 min. for 
each batch. Plumbs of ‘‘one-man stone”’ 
were used in the monoliths. The water 
cement ratio recommended was about 
6 to 7 gal. of water per sack of cement. 


‘ i 


TYPICAL CONSTRUCTION near jetty head. Note that precast 20-ton blocks used as side forms for successive sec- 
tions of central monoliths were left in place while blocks used at outer end of each monolithic section were moved 
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ahead for each successive pour. 
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etting Down to DETAILS 


Close-up Shots of 
Job Methods and Equipment 




























ERECTION BRACKETS (right) eliminate falsework in construction of 5-span, 13,000-ton 
steel cantilever bridge, 2,708 ft. long, built for Danish State Railways across the Little Belt, 
the channel separating Denmark from the Island of Funen. Bridge superstructure is supported 
by four channel piers founded on caissons of unusual type, floated, capsized and sunk in water 
from 65 to 130 ft. deep. Brackets are built on one side of each pier to carry first few panels 
of steelwork which is then cantilevered outward from pier in both directions, with balanced 
loads, until span is connected at center. SPECIAL WORKING PLATFORM (above) of light 
truss construction is cantilevered out one panel ahead of main trusses to facilitate steel erec- 
tion by main 25-ton traveling derrick and 10-ton auxiliary derrick. Contractors for super- 
structure are Fried. Krupp, A. G., Friedrich-Alfred-Hutte, Rheinhausen and Louis Eilers, of 
Hanover, Germany, and for the substructure Gruen & Bilfinger, A. G., of Mannheim, Germany, 
and Monberg & Thorsen, of Copenhagen, Denmark. 








\ 














ee 
5% :- <4 3 
(Cie : Ze . 
ay iy ‘ as 
. Q Ss 
aig +=: bf SOS | 
eo 7 r aN 
5. wall S74, wae * 
AS XS ne a 
-.e2 : on 
rs AN hd 
TPs 
EAM 
; ik 


a 











ALL-WELDED DOME for Navy Department observatory ee ee “ 
to house 40-in. telescope, Washington, D. C., is erected — 
by J. K. Welding Co., Inc., of New York City, under REINFORCEMENT OF STRUCTURAL STEEL SHAPES, instead of ordinary round 
subcontract with McHarg Co., Inc., of same city, general or square bars, strengthens concrete shafts of pier for highway bridge crossing Cape 
contractor, using Lincoln equipment. Building is 35 ft. Cod canal at Bourne, Mass. Design by Samuel Kent, chief engineer for P. J. Carlin 
high and 33 ft. in diameter; dome revolves on turntable. Construction Co., of New York, permits reinforcement to be set with minimum difh- 
Building exterior is covered with steel sheets arc-welded culty and also offers substantial support for hanging and adjusting forms. Pier shaft 
in place. concrete is delivered in buckets by crawler crane with 95-ft. boom. 
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CANAL TRIMMING MACHINE is operated by Jahn & Bressi Construjtion Co. to bring open-cut section of Colorado River aqueduct, 

California, to accurate cross-section prior to lining with concrete. Power from 75-hp. gas engine operates two bucket elevators and belt 

conveyor; machine is moved by 60-hp. tractor. Adjustable scraper blades on sides and bottom, regulated by hand control, deliver surplus 
earth to belt conveyor discharging along top of bank. 




















ELEVATED TANK IN 
WATER LINE _ equalizes 
pressure under heavy with- 
drawals by mixer and by hose 
cleaning steel under freshly 
placed deck concrete on New 
Jersey's $20,000,000 highway 
viaduct. Gasoline cart on 
truck (in foreground) refuels 
mixers and concrete trucks. 
Fredburn Construction Corp., 
of New York City, general 
contractor for deck. 








7 
PERMEABLE GROINS of precast concrete members protect from wave action and 
build up by accretion of sand the shore line of Lake Michigan at Sheridan Park, 
Cudahy, Wis. Free and extensive flow of water through openings in groin, developed 
by Sidney M. Wood, of Lake Bluff, Ill., deposits material evenly on both, instead of 
only one, side of structure. Precast concrete segments forming groin weigh from 2,500 
to 6,000 Ib. each and are tied together by steel rods extending vertically from sill blocks - 
—_— 
—_ 
—_— 


WINDROW SIZER produces uniformity in vol- 
ume of continuous “ribbon” of material used in 
California for road-mix construction of bitumin- 
ous surfacing. Equipment developed jointly by 
Resident Engineer Evans, of California Division 
of Highways, and Gardener Bros., contractors, 
consists of bowl (left) attached under frame of 
9-ft. blade grader (above). In back of bowlan 
orifice, with adjustable plate at top, is cut to 
produce windrow of correct size and shape as 
grader is hauled ahead. Wing extension, riding 
on shoe, cleans up material on one side of win- 
drow while straight opening on other side per- 
mits excess material to roll out laterally, to be 
used, later, in sizing second windrow. 





SAFETY STRIPS (above) of Armco 
ingot iron, galvanized and corrugated, 
are installed along lower half of pipe 
guard-rail on Banner St. bridge, Tope- 
ka, Kan., to prevent children climbing 
or slipping through between lower rails 
and falling to railway tracks below. 
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NoRRIS DAM CONCRETE 


Mixing and Placing Plants Synchronized to Produce 


7 
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ECENT RECORDS in placing 
Re in the 1,000,000-cu.yd. 
Norris dam of the Tennessee 
Valley Authority on the Clinch River 
in east Tennessee reflect the combina- 
tion of a modernly-equipped under- 
taking of this magnitude handled by 
specially-selected crews of labor under 
thoroughly experienced supervision. 
Original plans contemplated that from 
50,000 to 60,000-cu. yd. would be 
placed per month, with a probable 
maximum of 75,000-cu. yd. So closely 
has the concrete mixing and handling 
plant been synchronized, however, that 
83,634-cu. yd. were poured during last 
January, and in 24 working days of 23 
hr. each in February 84,413 yd. were 
placed. This record was raised to 86,- 
962 yd. in March, during which month 
one mixer was out of commission for 
a time for repairs. 

For these three months the average 
rate was 3,493 cu. yd. per 23-hr. day, 
with a maximum output of 4,160 cu. 
yd. in one day. The latter figure means 


that 180 cu.yd. were mixed and placed 
every hour with three 3-cu. yd. mixers 
in the plant and two 1,900-ft. span 
cableway each handling a 6-cu. yd 
bucket. 

These records were made before the 
dam sections being poured had reached 
a height where they taper down much 
The thrust-wheel type of cableway 
towers installed permits the latter, how 
ever, to be shifted with comparative 
ease. While original expectations wer 
that only one cableway might be em 
ployed in the narrow sections toward 
the top of the dam, it has been found 
that the two cableways can deliver con 
crete to the same spot with practically 
no loss of time in shifting the head 
towers sideways when the buckets are 
traveling between the loading and the 
discharge points. 

Although the maximum sustained 
rate of placement of 180 cu.yd. per 
hour occurred when the two cableways 
were delivering concrete to two differ 
ent points, with no shifting of the 


HOISTING freshly stripped form panel (/eff) with portable truck crane 
which operates on hardened surface of lift above. 


EARLY STAGE of concrete pouring, showing general method of placing form panels on alternate sections in which lifts of dam are poured. 
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Poured by Cableways in 5-Ft. Sta egered Lifts 


180 Yd. Per Hour—Concrete Vibrated in Panel Forms 


towers necessary, a rate of 175 cu.yd. 
per hour is maintained when both 
cableways deliver concrete to the same 
spot. This means that both cableways 
may be used simultaneously to the end 
of the job. As a result, it is estimated 
that three months will be saved in the 
placement of the concrete. 


Sequence of Operations—Plans for 


placing concrete for Norris dam provide 
for carrying the Clinch River through 
the project. Provision was made to 
handle a maximum flow of 40,000 sec. 
ft. across the site during progress of 
the job. With the cableway system of 
handling it was possible to prepare the 
foundation and pour concrete in the 
stream channel within comparatively 
low-cost cofferdams. In the early stages 
topping of the cofferdams might have 
involved limited damage, since the few 
units of portable equipment in the latter 
could promptly be removed. Pumping 
out after the river dropped again and 
some cleaning up of silt would be the 
only expense. As a matter of fact, with 


one brief exception before much of a 
start had been made, no difficulties have 
been experienced from high water. Dur- 
ing the latter part of March and early 
April flows of over 40,000 sec.-ft. were 
experienced with two peaks of close to 
50,000 sec.-ft. with no resulting dam- 


As a general policy the dam is car- 
ried up in alternate sections, and 56 
ft. wide with the long axis of the dam 
and to the full contour of the two faces 
of the latter. Two 20-ft. steel penstocks 
extending through the dam are each in 
adjoining sections. These two penstock 
sections were not for a time carried up 
in sequence with rest of the dam, since 
some changes in design of the gates 
controlling them were adopted to make 
a delay on these sections necessary. 
Otherwise, the afternate-section plan 
has been followed from the beginning, 
concrete being poured in 5-fe. lifts. 

After a lift is poured in a section it 
is permitted to set a minimum of 72 hr. 
before the next lift is placed on it. This 


STEEL GATE (right), 60 ft. long, 11 ft. high and weighing 50 tons, is 

lowered into place between two sections of Norris dam. Concrete is 

poured in section protected by gate to bring it to level with other 
sections of structure. 
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NORRIS DAM ready for final blocking of remaining openings through which flood-swollen Clinch River has been rushing. 


River will then flow through eight sluiceways which penetrate base of dam. 
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_ Here is something more than a new hauling unit... it is an entirely new method of moving dirt... 
at faster speeds and at lower cost than has ever before been possible. The new Allis-Chalmers 
Speedster hauls 6 to 8-yard loads... at speeds ranging up to 16 miles an hour. Turns “on‘a dime” | 
for quick easy spotting. Works anywhere...in loose dirt, sand, gravel, rocks, gumbo, on steep slopes. ' 
Big, low-pressure tires roll over ruts and bumps, providing ample traction and efficient use of 
power. A single-unit hauling outfit... designed and built specifically for dirt hauling... powered ff 





by a proven tractor engine. Contractors who have used the Speedster say it beats anything 


they have ever seen for high speed dirt moving. Why not be ALLIS- CHALME S | 





among the first to take advantage of this better way to move dirt? TRACTOR OIVISION— ML WAUKES. U.S. A 
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ONE MAN UNIT. One man operates the 
entire Speedster unit. Braking, dumping and 
winding operations are vacuum controlled from 
the tractor dashboard. High clearance eliminates 
“hanging up” on the dump. Low hitch prevents 
tractor “raring”. Cushion hitch provides sta- 
bility with flexibility. 


Turns in its own tracks... at ne than 90 degree angles. Inde- SHORT | 


pendent clutches and brakes permit quick spotting for loading and 
speedy action at the dump. High arch permits tractor to undercut. TURNING 


Big, low-pressure tires have large area in contact with the soil, 
providing ample traction for big loads, steep slopes and rough 
going. Exceptionally low hitch aids traction and ease of control. 
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speeds forward — 2.5 to 3.7, 5.8, 10.5 and 16. Less dead weight 


Hauls 6 to 8-yard loads at speeds up to 16 miles an hour. Four SPEED 
means greater pay loads and higher speeds. . 
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combination of alternate-section and 
staggered-lift pouring provides time for 
the heat generated in the setting of the 
concrete to be dissipated satisfactorily. 

Form Construction and Handling 
Before pouring of concrete was begun 
the decision was made to eliminate the 
vertical steps commonly used on the 
surface of each lift. To obtain the key- 
ing provided by such steps the surface 
of each lift is laid on a 5 per cent 
decending grade from the downstream 
to the upstream faces of the section of 
the dam. By finishing this slightly 
graded surface fairly smooth, the use 
of wheeled portable equipment on the 
hardened each life is 
practical. 

This plan of procedure in pouring 
the lifts permitted the adoption of a 


concrete of 


SPECIAL HOOK SWING from 
portable crane engages eye-bolt in 
form panel so that top of panel is 
pulled out to clear one above. No 
hand work required to strip panels. 


simplified system of standardized panel 
forms in sections that could be shifted 
by a portable crane operating on the 
surface of each lift. This scheme of 
operations eliminated need for any re- 
liance on the cableways to handle forms, 
except occasional shifting of the crane, 
and now and then of sections of the 
forms. As a general thing, the forms 
for each section are carried up with it. 

All panels are 13 ft. 1134 in. long. 
The upstream panels are faced with 
dressed 2-in. plank to a height of 5 ft. 
and those for the downstream face to 
a height of 5 ft. 10% in. The eight 
}x6-in. studs to which the plank facing 
is spiked are battered on both sides of 
the vertical center line of the panel to 
prevent lateral movement of the panel 
by engaging the studs of the panel be- 
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NIGHT SCENE at Norris 
dam where pouring of 
concrete goes forward 
without ceasing, resulting 
in remarkable construction 
progress record. 


PORTABLE CRANE 


next lift. 


low that already is anchored to the hard- 
ened concrete of the previous lift. 
Bevelled 4x6s on both ends of the panel 
provide straight ends to fit properly 
with the abutting panels. 

Anchored to the projecting top ends 
of the studs is an 8x6-in. waler which 
serves several purposes. This waler 
stiffens the ends of the studs and pro- 
vides a means of anchoring the panel 


brings 
freshly stripped form panel up 
over one that was above it and 
sets it in position for pouring 


to the previously-poured concrete of the 
lift below. It also engages the bottom 
ends of the studs on the panel set on it 
above so when the panels are in place 
this waler is common to two. 

Bulkhead forms between the sections 
in which the dam is poured are of the 
same design as those for the upstream 














CARPENTERS (right) 
tighten wing-nut on re- 
movable, internally- 
threaded section of an- 
chor bolt, four of 
which hold tip of each 
panel in place. Wedged 
1l4-in. pipe spreader 
holds top of farm out 
until concrete is half 
way up on lift. 


and downstream faces, except each 
panel carries two 4-ft. vertical key spac- 
ings 6 in. deep. These bulkhead panels 
also are made right and lefthand. They 
slope from the upstream to the down- 
stream end of the section to correspond 
with the slope left on the surface of 
each pouring lift. 

Each panel is tied to ¥4-in. anchors 
set in the previously-poured lift below 
it by four 34-in. rods. The top end of 
each rod is threaded inside the form 
to engage a short section of internally- 
threaded rod extending through the 
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CONCRETE PLACING AT NORRIS DAM, is done with two 1,900- 
ft. span cableways, each handling a 6-yd. bucket. Keyways are shown 
in relief in side of dam section. 


8x8-in. waler of the panel. This piece 
of waler rod carries a wing nut and an 
OG washer with which the top of the 
panel may be drawn exactly to line. The 
top of the panel then is held in position 
by four 11/.-in. pipe spreaders wedged 
in place at the top against the face of 
the panel and against the concrete at 
the bottom. These spreaders are re- 
moved when the lift is half poured. As 
an additional anchorage for the bottom 
of the panel, a row of four 1-in. sleeve 
rods is spaced horizontally 2 ft. from 
the boctom of the panel to hold the lat- 
ter by means of 54-in. anchor rods im- 
bedded in the concrete. 

Each panel carries a 1-in. eyebole set 
midway between the ends in the 8x8-in. 
waler. A specially designed hook on 
the fall line of the portable crane en- 
gages this eyebolt in handling the panel. 
This hook is made so it fulcrums against 
the form of the lift above in such man- 
ner as to tip the cop of the panel slightly 
out from the face of the finished con- 
crete as the crane hoists the load. No 
hand prying or pulling is required. 

With this design of panel the only 
hand work necessary outside the forms 
in shifting the panels is the removal of 
the waler rods on the ends of the ties 
and the row of 1-in. sleeve rods. This 
is done by men in lineman’s slings. Be- 
fore the men are lowered over the side 
the crane hooks on the eyebolt. As soon 
as the waler rods are loose and the out- 
side men are clear, the crane strips the 
panel from the concrete and hoists it to 
a position directly above the one al- 
ready anchored over it. The shifting is 
rapidly and easily done with a mini- 
mum of labor. The panels fit true and 
firmly with no adjustments or jacking 
necessary. Panel alignment is readily 
attained and without exception accur- 
ately maintained. 

Three-point support was provided 
for the portable crane with which the 
panels are shifted in order to insure 


stability on the rough concrete. Two of 
these cranes handle all of the panels on 
the entire job. They are quickly shifted 
from section to section by either of the 
cableways. The latter simply hook on 
to a wire-rope sling kept fastened to the 
frame of the crane and hoist and move 
the latter to the next section on which 
it is to work. 

With more than half the 1,000,000 
yd. poured when these notes were writ- 
ten, this type of form has proved to be 
entirely satisfactory. Except for rare 
damage to the facing plank from acci- 
dents in handling, no repairs have been 
necessary. Indications are that the lim- 
ited number of panels required may be 
used to the end of the job. 

Concrete Placing—Pouring of each 





VIBRATORS of immersion type (right above, and in circle) compact 
dry concrete mix in areas containing heavy steel reinforcement. Vibra- 


tion time is 1 min. per 6-yd. 
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batch. 


5-fe. life is started at the upstream end 
of the section. The surface is built up 
to maintain about the 5-per cent slope 
on which the lift is finished. With che 
dry mix used and the large proportion 
of cobbles in the mix, special care is 
taken to obtain thorough compaction of 
each bucket load and complete blending 
with the loads previously placed with 
which the new load comes in contact 

Immersion-type vibrators are used to 
consolidate all concrete. On the aver 
age, about 114 min. are required to 
compact a 6-cu. yd. batch of the rela 
tively dry concrete used in the body of 
the dam enough to bring water to the 
surface so that there is the appearance 
of having employed a rather wet mix. 
The surface of each lift is smoothed off 
with a flat puddle-type vibrator. 

Power for the vibrators is supplied 
by a separate motor-generator set with 





which it is possible to obtain a change 
in frequency. Experience has shown 
that 80-cycle current is more efiective 
than 60-cycle for this service. 

At the present rate of progress it is 
estimated that Norris Dam proper will 
be completed before the end of Decem- 
ber of this year. Storage of water will 
be possible some time before that. Since 
the flush flows of the Clinch normally 
occur between November and May, the 
full value of Norris dam in supple- 
menting the usual low summer and fall 
flows at the main dams on the Tennes- 
see River will be available in 1936. 

Personnel—A. E.. Morgan is chair- 
man and chief engineer of the Tennes- 
see Valley Authority. C. A. Bock is as- 
sistant chief engincer, C. H. Locher is 
construction consultant and A. J. Acker- 
man construction plant engineer. Bar- 
ton Jones is engineer of construction 
and Ross White superintendent of con- 
struction on Norris Dam. 
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BANE OF AQUEDUCT SURVEYORS—Jerry, wire-haired mascot of 
Barrett, Hilp & Macco Construction Co., which is building a portion of 
Colorado River aqueduct, proved to be solution to mysterious disap- 
pearance of line and grade stakes set along aqueduct route in Division 
2 by survey crews of the Metropolitan Water District of Southern 
California. Sleuthing by Division Engineer W. E. Whittier disclosed 
fact that Jerry trailed rod and transit crews, pulling up their carefully 
placed wooden stakes and burying them elsewhere in desert soil as if 
they were succulent bones. 
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MODEL OF BOULDER DAM is built to exact dimensions from en- 
gineers’ drawings for display at California-Pacific International Exposi- 
tion which opened at San Diego last month. Miniature structure, made 
by technicians of Los Angeles Chamber of Commerce and covering area 
of 20x40 ft., will impound 3,000 gal. of water. Model builder, in center, 
is placing one of the four intake towers on Nevada side of dam. 





DESERT “FERRY,” (below and at left) 
in form of big 12-yd. bucket on Bucy- 
rus-Monighan dragline operated by W. 

























E. Callahan Construction Co. and Gun- 
ther & Shirley, contractors for 30 mi. 
of canal excavation involving 40,000,- 
000 cu.yd., transports Ford automobile 
across All-American canal being built 
by U. S. Bureau of Reclamation in 
Southern California to deliver water 
from Colorado River to Imperial Val- 
ley.—Photos from R. B. Williams, con- 
siruction engineer, U. S. Burzau of Rec- 
lamation, Yuma, Ariz. 
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ADVOCATES OF “DIRECT LABOR” on public works projects should 
be heartened by this example of slow, wasteful hand methods in trans- 
porting concrete for a building in Keijo, Chosen, Japan. 
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JOB MANAGEMEN 


IN ROAD BUILDING 








Fourth of Six Articles Dealing With Factors That Affect Equipment 


Selection, Operation and Dependability, Production and Cost 


willie 





Power Shovel 


Grading Operations 


ITH occasional exceptions, 
which are of little real con- 
sequence from the standpoint 


of this article, power shovel grading in 
the highway field involves not less than 
three operations: (1) digging and 
loading by the shovel; (2) hauling by 
teams and wagons, trucks, or tractors 
and wagons; and (3) distribution on 
the dump by blade graders or bulldoz- 
ers. To these three operations a fourth, 
rolling the material placed in the dump, 
is sometimes added. A fifth, the drill- 
ing and blasting of rock, is encountered 
frequently. Both of the last two opera- 
tions are important on work where 
they are required, but as their manage- 
ment does not involve any principles 
not encountered where only the three 
firss named must be executed, little 
mention of them will be made here 


“No amount of managerial 
ability can offset the effect 
that a poor shovel or too few 
trucks are certain to have 
on production and on pro 
duction costs.” 


Since power shovel grading, there- 
fore, involves three distinct major op- 
erations, each of which must be separ- 
atcly equipped, it should be evident 
that the first thing to be done to insure 
a satisfactory rate of output is to tool 
the job correctly. Preferably the size 
of the shovel sent to the job will cor- 
respond, in a general way, with the size 
of the project. In practice, however, 
this preference cannot be too exactly 
followed, for many contractors own 
only one machine or machines of only 
one size, or for some other reason find 
their choice of equipment limited. 

Without regard to its size, the shovel 
which is to be used should be depend- 
able. This is vital. If it is not depend- 
able—that is, if time losses, a few 
minutes here and there, a breakdown 
now and then, are to be encountered 


By J. L. HARRISON 
Senior Highway Engineer, U. S. Bureau of Public Roads, 
W ashington, D. C. 
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the direct loss of production these time 
losses will occasion will cause a corres- 
ponding reduction in the average pro- 
duction per work-dollar spent. By dam- 
aging or destroying organization morale 
they are certain also to cause indirect 
losses in production. In short, a poor 
shovel and a low production cost are 
not to be expected on the same job. 
Production Rate—While a depend- 
able shovel is the first step toward a 
satisfactory rate of production, the fact 


=. DIPPER SIZE ge 
the i nits, which be 
filled whole, not fractional, 

number of dipper loads. 
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that, though the shovel may be in first 
class condition, it cannot dig faster than 
the hauling equipment can move the 
diggings, cannot be overlooked. This 
means, first, the determination of a rate 
at which the shovel should produce 
material and, second, tooling the haul- 
ing operation to harmonize with that 
rate. This is the critical point in the 
development of an efficient grading or 
ganization—the point at which under- 
production is most likely to develop. It, 
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CRAMPED QUARTERS. Insufficient working space causes loss of 
time for both power shovel and truck. 
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therefore, deserves discussion at some 
length. 

The determination of the rate at 
which the shovel will be expected to 
produce must take the capacity of the 
shovel and the conditions under which 
it will work into consideration. As a 
rule it is not practical to attempt to ob- 
tain a full capacity rate of output from 
a shovel. For one reason, operators who 
can sustain such a rate are very hard 
to obtain. Moreover, if such a rate is 
set, other operations must be tooled ac- 
cordingly. The losses which result from 
a failure to sustain the rate are then in- 
creased. For these and other reasons 
the rate of output is usually based on 
the amount a good operator can regu- 
larly obtain rather than on what a 
shovel is mechanically able to produce. 
However, the rate selected is of less im- 


“Workmen are not disposed 
to shirk their recognized re- 


sponsibilities. They do not 
stop merely to avoid activi- 
ty. They stop because there 
is no apparent way of doing 
anything better.” 


portance than that the same specific rate 
be maintained, for the design of the 
whole construction organization de 
pends on agreement on a rate of output 
the organization will be designed to 
support. 

Size of Dipper—In determining the 
proper tooling of the hauling operation 
to support the selected rate of output, 
the first thing to consider is the relation 
of the size of the shovel dipper—that 
is, the average load it will pick up—to 
the load-carrying capacity of the haul- 
ing units. A ¥,-yd. dipper will, for 
instance, pick up about 0.45 cu. yd. of 
ordinary excavation (measured in 
place). A 114-yd. dipper will pick up 
nearly twice that amount. A 1-yd. dip- 
per will average not far from 0.65 cu. 
yd. to the load. 

These are rather general figures, for 
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the ‘pick up” varies somewhat with the 
design of the dipper and more with the 
material that is being handled. How- 
ever, they are accurate enough to bring 
out the first point to be made: The 
hauling equipment which is selected 
should “fit” the size of the shovel— 
that is, it should be fully loaded by 
some whole number of average dipper 
loads. 

The writer's attention was first drawn 
to this requirement in a study of the 
average load placed on horse-drawn 
wagons by a ¥4-yd. shovel. Over a con- 
siderable period and on several jobs 
this was found to be about 0.9 cu. yd. 
as measured in place in the cut. On 
elevating grader jobs similar’ wagons 
were given a load of from 1.2 to 1.3 
cu. yd. The reason for the relatively 
light loading on the shovel jobs seemed 
to be that the wagons would carry two 
dippers full but would not carry three 
without a good deal of spillage. The 
result was that, on the average, the 
wagons went to the dump well over 
half a dipper full under-loaded, that is, 


utilizing it involves loading a fractional 
dipper full. Quite generally this situa- 
tion results from the prejudice which 
shovel runners appear to have against 
giving hauling units a variable number 
of dippers full in order to obtain a 
full load, a prejudice they abandon 
quite reluctantly. 

The cost of hauling is such a con- 
siderable part of the cost of grading that 


out and the empty vehicle pull in with- 
in the period the shovel or re- 
quires to load the dipper. On a fast 
job this means an exchange of vehicles 
in a period of about 20 sec. Even on 
a slow-moving job this period does not 
exceed 30 sec. 

To make this exchange within as 
short a period as this—and it must be 
done within this period if production 


TYPICAL HIGHWAY GRADING SCENE (below), showing earth 
fill in foreground and deep cuts in background. 


LOADING TIME MINIMIZED by spotting empty truck alongside unit 
being loaded, thus allowing the power shovel to work 
without interruption. 


with roughly a 75-per cent load. Evi- 
dently the cost of hauling the material 
moved was correspondingly higher 
than it should have been, or, to put the 
matter differently, co support the selec- 
ted rate of output at the shovel a cor- 


Soi. ee DA 
respondingly greater number of wagons 
had to be used. 

This matter is not so apparent where 
trucks or tractor-drawn wagons are 
used for, as a rule, they carry more than 
two dippers full, but rather more often 
than might be supposed the load-carry- 
ing capacity of these vehicles is not 
fully utilized on shovel jobs because 
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under ordinary circumstances it is poor 
economy to move vehicles under less 
than a full load. The first protection 
against loss here lies, then, in providing 
hauling units which should be fully 
loaded without requiring the shovel 
runner to dig fractional dippers full; 
and, second, in requiring shovel run- 
ners to put on a full load even though 
this may mean placing a variable num- 
ber of dippers full of material on the 
hauling units as they come up to be 
loaded, as well as the use of fractional 
dippers full. 

Hauling Equipment — If a satisfac- 
tory rate of production is to be attained, 
it is necessary to provide a style of haul- 
ing equipment suited to the working 
room that will be available. No shovel 
can work at capacity unless it always has 
a place to put the material it digs. On 
an ordinary highway grading job this 
material must be loaded into hauling 
units of some sort. Inevitably, then, if 
the shovel is not to be delayed, it is 
necessary that the loaded vehicle pull 


is to be fully maintained—the hauling 
units must be capable of easy manipula- 
tion within the working space that is 
available. In a restricted working space, 
such as a relatively narrow cut, relatively 
small hauling units are, for this reason, 
preferable to large hauling units. _‘Fhis 
means that in locations of this sort 
teams and wagons, light trucks and such 
special units as the “dumper” are to be 
preferred to heavier hauling units. The 
latter require so large a turning radius 
that in narrow cuts and in other situa- 
tions where the working space is restric- 
ted a good deal of time is lost in getting 
them into position under the shovel. 
Time lost in this way may easily be 
overlooked, because each loss is small 
and the fact that it is repeated hour 
after hour and day after day escapes 
notice. The writer has studied a num- 
ber of jobs in narrow cuts where large 
trucks were used as hauling units. On 
one of these, to get the trucks into posi- 
tion, they had to be turned some 300 ft. 
from the shovel and backed into place 


after the loaded truck had pulled ou. 
The loss in operating time which re 
sulted was-large, as an exchange in 
hauling units usually took well over | 
min. Taken individually these losses did 
not appear so large, but when sum 
marized for a day they resulted in an 
important subtraction from the work. 
ing day. 

On this particular job four dippers 
full were placed on each truck. This 
took about 1 1/3 min. The loss of over 
1 min. in getting the loaded truck out 
and the empty truck in left the shovel 
inactive almost 50 per cent of the time. 
That production was low is not at all 
surprising. It could not have been 
otherwise in the face of the loss of so 
large a fraction of the working day. Un. 
fortunately, conditions of this general 
nature are not unusual. 

Ground Conditions—The nature of 
the ground over which hauling must be 
done governs the speed at which ve 
hicles can be moved. Poor ground 
conditions and low speed are insepar 
able, while good ground conditions tend 


to encourage normal or high rates of 
hauling speed. If the tooling of the 
hauling operation is based on one rate 
of travel and a lower rate is established 
by ground conditions, the cooling of the 
hauling operation is at once rendered 


inadequate, with a corresponding loss 
in production. 

The logical deduction from this ob 
servation is that probable ground con 
ditions should be taken into considera 
tion in the selection of the vehicles to 
be used for hauling. Ic is, for instance, 
a well-recognized fact that heavy hau! 
ing units require fairly solid ground 
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under them in the absence of which 
rutting will seriously reduce the speed 
at which they can be operated. It is 
easier tO maintain satisfactory ground 
conditions where dual-tired trucks are 
used than where single-tired trucks are 
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used. Normally, crawler-type tractors 
do still less damage to the traveled way 
if this is of natural soil. These matters 
are, perhaps, too obvious to require 
much discussion. Still the fact remains 
that, in practice, they receive less con- 
sideration than they deserve, for ground 


LIGHT LOAD is handled by this 

truck because body is not equipped 

with tailgate to insure full carrying 

capacity. 

conditions are not always equally satis- 
factory for all types of hauling equip- 
ment and wherever it is known in ad- 
vance that they are likely to be subnor- 
mal, the selection of a type of hauling 
equipment that is suited to the condi- 
tions to be encountered is quite certain 
materially to improve average pro- 
duction. 

Some years ago the writer had occas- 
ion to study a paving job for which 
large trucks had been provided as haul- 
ing units. Hauling had to be done over 
a fresh subgrade that appeared to be 
in good condition. Enough trucks were 
provided to support placing pavement 
5 mi. from the materials yard at the 
rate of about 800 lin. ft. per day. This 
rate was obtained on the first day, but 
in spite of the steadily shortening haul 
distance it fell the next and the next 
and within a week was down to about 
600 ft. per day. In this case the sole 
reason for the reduced rate of produc- 
tion was the condition of the ground 
over which the hauling was done. The 
subgrade was rutting progressively 
under the heavy trucks that were being 





used and this rutting was reducing the 
speed at which the trucks could travel. 
Similar conditions produce similar re- 
sults on grading jobs. 

Width of Fills—The width of the 
fills also has a bearing on the selection 
of hauling units. Vehicles must pass 
each other at frequent intervals and 
must turn around either before backing 
to the point at which the load is de- 
posited or after it is dropped. Narrow 
fills are not as common in the highway 
field now as they were ten years ago, but 
even now a good many jobs, particu- 
larly on secondary road systems, pro- 
vide a restricted working space on the 
fills. Almost any sort of hauling equip- 
ment can be maneuvered without much 
loss of time where the fills are 40 to 60 
ft. wide, as they often are on heavy 
trunk-line construction. But where the 
fills are under 30 ft. in width, as is com- 
monly the case on light traffic roads, the 
working space is so restricted that large 


capacity of output. On a great many 
jobs production is low or unduly ex- 
pensive merely because the conditions 
under which the hauling units must 
work have not been given sufficient con- 
sideration. 

Distribution at Dump—The dis- 
tribution of material on the dump is the 
third operation in the grading series. 
There is little tendency to under-tool 
the dump, with the result that produc- 
tion seldom is retarded because too 
little equipment has been provided. An 
exception of some importance may be 
encountered when the material placed 
in the dump must be spread in thin 
layers and then rolled. Rolling is, of 
course, a separate operation, but spread- 
ing is a part of the third operation, 
distribution at the dump. As this sort 
of spreading involves a good deal more 
work than more ordinary practices im- 
pose, additional equipment may be re- 
quired, as well as the extra equipment 


CAPACITY OUTPUT FOR SHOVEL is possible only if arrival of 
hauling units is coordinated so as to prevent delays in loading time. 


hauling units must be handled cay- 
tiously. The loss of a good deal of 
working time is the not uncommon 
result. 

These comments may be summarized 
by the general statement that if a satis- 
factory rate of production at a proper 
cost is to be obtained the hauling opera- 
tion must be tooled to meet working 
conditions as well as for theoretical 
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the rolling requires. If sufficient spread- 
ing equipment is not provided, or if the 
number of rollers provided is inade- 
quate, conditions on the dump can, and 
occasionally do, retard production. 
The above comments cover the more 
important aspects of tooling a grading 
job for a predetermined rate of produc- 
tion. This is, perhaps, the most import- 
ant phase of the management of high- 





way grading, and the one which, in the 
writer's opinion, receives the Icast at- 
tention. True enough, the fact that a 
job has been properly tooled does not 
guarantee a satisfactory rate of produc- 
tion. However, it should be clear that 


“Sending out too much haul- 
ing equipment generates 
lest time for the hauling 
equipment; sending out too 
little generates lost time at 
the shovel.” 


unless the job is properly tooled a satis- 
factory rate of production simply can- 
not be secured. No amount of manager- 
ial ability can offset the effect a poor 
shovel or too few trucks are certain to 
have on production and on production 
cost. Until corrected, it stands a3 an un- 


TOO MUCH HAULING EQUIP. 
MENT at shovel, resulting in loss 
of equipment time and extra equip- 
ment cost. 





surmountable obstacle to satisfactory 
production and one that is uncorrect- 
able by any other device than the sub- 
stitution of correct tooling. 

From the production standpoint, once 
the job is correctly tooled, job manage- 
ment becomes largely a matter of work- 
ing the various units of equipment at 
the proper rate. In the grading field 
this involves major attention to two 
matters: (1) the speed at which ve- 
hicles move and (2) the elimination of 
unproductive delays. 

Hauling S peed—lIt has already been 
noted that the speed at which vehicles 
move is considerably influenced by the 
condition of the Toadway over which 
they must travel. This fact suggests the 
desirability of a great deal of effort to 
keep roadways in such condition that 
normal travel speeds can be maintained. 
Often it seems a needless expense to 
keep the floor of the cut smooth, to 
blade roadways and to keep the dump 
leveled off: Sometimes it may be just 
this but, more often, a considerable ex 
penditure in this field is justified by the 
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higher production chat ts had when 
vehicles can travel at a normal speed, to 
say nothing of the fact that poor road 
conditions generate a high rate of re 
pairs unless the hauling units are care 
fully, even cautiously, handled and if 
they are, hauling speed inevitably is re- 
road conditions are 


duced wherever 


poor 


It is not desirable to attempt to run 
hauling units at high speeds to offset 
under-tooling of the hauling operation 
Wear and tear and breakage soon gen- 
erate an even higher cost than reduced 
production generates. The practice of 


speeding up hauling units to offset 
under-tooling is of doubtful advantage. 
In the long run the best results are al- 
ways to be had by operating the haul- 
ing units at the correct speed, road con- 
ditions being considered, and then 
making every reasonable effort to main- 
tain road conditions under which a 
normal speed of operation is the correct 
speed. 

Deldys—Constant attention must be 
given to the elimination of waits and 
delays. As in the case of maintaining 
a proper operating speed, the matter 
here is not so much one of giving orders 
as it is of developing proper working 
conditions. Workmen are not much dis- 
posed to shirk their recognized respon 
sibilities; they do not stop merely to 
avoid activity. They stop because there 
is no apparent way of doing anything 
better. Once stopped, they remain so 
until there is apparent reason for pro- 
ceeding. Thus the amount of time that 
is lost in waiting and delays is not a 
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ment which should be sent out to keep 
the job in balance must be similarly 
varied from day to day if economy as 
well as ethciency is to be attained. Send- 
ing out too much hauljng equipment 
generates lost time for the hauling 
equipment. Sending too little generates 
lost time at the shovel. 


HAND LABOR (left) used 
to be employed for spreading 
layers of earth fill but modern 
practice uses tractor-operated 
bulldozer (below) two do the 


work more quickly 


measure of the efficiency of the men 
but a measure of the efficiency of the 
management in eliminating conditions 
which make stopping the obvious thing 
to do. 

The correct tooling of a grading job 
eliminates the cause of a large number 
of the delays which are to be observed 
on most operations of this sort. How- 
ever, at least in the highway field, the 
haul distance varies so widely from day 
to day that che amount of hauling equip- 


and at 
lower cost. 


A es —~ 


MAINTENANCE (left) of smooth 

surface on hauling road serving 

power shovel speeds operation of 

trucks. RUTTED ROAD (abore) 

delays trucks and causes lost time 
; at shovel. 


It is a well-recognized fact chat it is 
not good policy to provide enough haul- 
ing equipment to keep the shovel busy 
in those exceptional cases when the 
haul distance is excessive. Standby 
charges on expensive equipment pre- 
clude this. Some lost time at the shovel 
is, therefore, to be expected even when 
a highway grading job is properly 


tooled. But aside from such lost time 


as must be accepted here, most los: tume 
can be avoided if the successive opera- 
tions the job involves have been proper- 
ly tooled, with working conditions 
definitely in mind. 

As noted above, lost truck time due 
to waits and delays usually means either 
that too many units have been sent out 
or that, in some particular, ground con 
ditions interfere with the prompt 
manipulation of the hauling units. The 
losses in this latter field are much 
larger where the haaling units have 
been selected without regard to work- 
ing conditions. Still, even when the 
hauling units are the best that can be 
had for the working conditions which 
prevail, there will be some delays un- 
less the drivers are carefully instructed 
as to how the units are to be maneuv- 
ered and unless a good deal of attention 
is given to maintaining proper work- 
ing conditions at the shovel and on the 
fills. 

Discipline — Finally, the develop- 
ment of a smooth running organization 


, fequires normal attention to discipline 


Given proper tooling and proper 
managerial attention to the mainten 
ance of satisfactory working conditions, 


SIDE-DUMP WAGONS (ée- 

low) facilitate discharge of 

material to place in high rock 

fill. Bulldozer (in back- 

ground) aids in spreading 
the material. 


the job can run smoothly. Most em 
ployees desire to do their work properly 
The first step toward proper discipline 
is taken when the manner in which 
specific details of the work are to be 
handled is fully explained to the work 
men. Most workmen will take an ac 
tive interest in full cooperation with 
the management in following under 
standable instructions. A few men will 
fail co understand, think it unnecessary 
to obey or deliberately disregard in- 
structions. Such men should be elimin- 
ated promptly. The selection of men 
willing to follow instructions is the key 
to good discipline. Having obtained 
such men, the job should run smoothly 
and will run smoothly if the manage 
ment has met its responsibilities which 
always include giving correct, under- 
standable instructions to the men. 
“ 
NEXT MONTH — Continuing this 
series on Job Management, Mr. Har- 


rison will discuss in the July issue 
“Concrete Pavement Construction.” 
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HIGHWAY CODE ADMINISTRA- 
TOR. Robert E. O'Connor (below), 
member of firm of J. C. O'Connor & 
Sons, road-building contractors of Fort 


Wayne, Ind., has been named chairman 
of the Administrative Committee for 
——_ Chapter II-C, Highway Contractors’ 
Subdivision of the Construction Code. 
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LAKE OKEECHOBEE LEVEE BUILDERS. Army and civilian engineer personnel at Florida flood control and 

navigation project, described elsewhere in this issue: (Left to right) Lt. R. Selee, Capt. N. L. Hemenway, Lt. George 

Kumpe, Col. G. B. Hoffman,* Lt.-Col. B. C. Dunn, Col. A Barden,* Col. T. H. Jackson,* Assoc. Eng'r. Mark 

Lawler, Col. W. T. Hannum,* Const. Supervisor Gayle McFadden, Col. Earl I. Brown,* Engineer Carawan Nelson. 
(*Member, Board of Engineers for Rivers and Harbors). 
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H. H. HOUK, formerly 
bridge engineer, has recent- 
ly been promoted to chief 
engineer of the Alabama 
Highway Department. 










CITED FOR SERVICE. William 
Bewley, tunnel mucker at Thous- 
and Palms Camp on Coachella Divi- 
sion, is holder of record for longest 
uninterrupted service on Colorado 
River aqueduct, California. Bewley 
started work at Thousand Palms 
Jan. 16, 1933, and in the 25 months 
which elapsed up to Feb. 15, 1935, 
had never missed a single shift other 
than those for regular layoffs. 2 
PENNSYLVANIA'S NEW HIGWAY CHIEF. H. H. Temple, former 
chief engineer of the Pittsburgh & West Virginia Railway, is the newly 
appointed chief engineer of the Pennsylvania Highway Department, 
succeeding Samuel Eckels. Mr. Temple has had a long and varied ex- 
gineering and construction experience in the railroad field, having 
served with the C.C.C. & St. L. Ry. as assistant engineer, with the 
B. & O. R.R. as division engineer and with the P. & W.Va. Ry. as 
‘ general superintendent and chief engineer, in charge of an extensive 
engineer, with the Hodge-Downing * fos program of main line improvements. From 1933 to 1935 Mr. Temple 
Construction Co., general railroad a served as Eastern Regional Director and assistant to Joseph E. Eastman, 
contractors, of Birmingham, Ala. ' PS Federal Coordinator of Transportation. 
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A.R.E.A. PRESIDENT. Robert H. 
Ford (right), assistant chief engi- 
neer, Chicago, Rock Island & Pacific 
Railway, has been elected president 
of the American Railway Engineer- 
ing Association. His construction ex- 
perience includes service as chief 












New EqQuieMent 
ON THE JOB 












TO PREVENT SOIL EROSION Caterpillar's 
Terracers Nos. 1 and 2 have blades especially 
designed to meet terracing requirements. These 
blades have following advantages: (1) Curved 

to roll—not push—furrow of earth and to deliver a 
it with least resistance in shortest time. (2) 
Made of high carbon steel material that scours 
well when working in wet and sticky soil. (3) Ex- 
tra thick to give ample strength and stiffness 
without need of reinforcing on back. (4) Securely 
held to blade beams by 114-in. diameter steel 
pins at bottom and pitch adjustment straps at top, 
the latter allowing suitable setting of blade. No. 
2 Terracer. (for use with 35- to 40-hp. tractor, 
has standard 10-ft. blade 1 1/16 in. thick; 8 and 
9.ft. blades also are available. No. 1 machine, 
for lighter work, is powered by a 15- to 20-hp. 
tractor and has an 8-ft. blade.—Caterpillar Trac- 

tor Co., Peoria, Ill. 




























THREE-WHEEL ELEVATING GRADER (below), 
hydraulic power-operated unit, provides increased 
capacity, regardless of ground worked, by combina- 
tion of weight distribution, elevator design, plow- 
beam control and steering. One-piece welded steel 
frame is supported on three wheels, counterbalanc- 
ing weight of full loaded elevator so that 32-in. disk 
plow can be forced down and worked to maximum 
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ALL-MINERAL COATED welding electrodes include 
patented spiral winding of asbestos yarn which is non- 
combustible and anchors extruded coating to core wire 
so that it doesn’t crack off when electrode is bent. 
Winding also assures uniform thickness of coating and 
prevents wandering of arc when welding. Murex line 
comprises electrodes for flat welding, vertical and over- 
head welding and fillet welding of mild steel; for weld- 
ing of manganese and stainless steels and for hard sur- 
facing and building up worn parts.—Metal & Thermit 
Corp., 120 Broadway, New York City. 
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SAFE BLASTING AGENT, called Nitramon, 
for use in quarrying and stripping operations, 
looks like caked table salt and, according tw 
its manufacturers, is no more hazardous to 
handle. When detonated by high-explosive 
primer it rates 20 per cent stronger than T.- 
N. T. Packed in airtight cans of various sizes. 
Photograph shows can of Nitramon riddled 
with bullets without causing explosion.—E. I: 
du Pont de Nemours & Co., Wilmington, Del. 


TRACTOR DERRICK 
(left), high-speed, light 
weight, portable machine 
for lifting or moving ma 
terials and equipment in 
field. Can be taken almost 
anywhere tractor can go 
and can be operated where. 
ever tractor can get solid 
footing. Readily and quick- 
: ly detached from tractor. 

, Powered by regular Le 
Tourneau unit used to op 

erate other equipment. 
Tractor operator controls 

derrick, one lever operat- 

an ing to change height of 

boom and other to take in 

or pay out lift line. Cap- 
pacity 10,000 Ib. and up, 
according to height of 
boom. Boom length, 20 ft. 
Tractor size required, 60 
hp.—R. G. Le Tourneau, 
Inc., Peoria, Ill. 





capacity. Elevator, equipped with anti-friction rolls 
and troughed belt, driven at high speed by universal 
shaft, gets material away from plow as fast as it is 
dug. Stiff-leg plow has extra strong beam arched 
directly ahead of it to eliminate choking when han- 
dling sod or large clods. Hydraulic controls raise, 
lower or hold elevator and plow in any position. 

Austin-Western Road Machinery Co., Aurora, III. 
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RACHET LEVER-TYPE HOIST used FAST, DEPENDABLE AND FLEXIBLE ‘are three ad- (3) double-acting hoists provide downward pressure on 
for handling pipe lines in oil fields has jectives used by manufacturers in recommending tw blade for digging or breaking hard spots; (4) in addi- 
capacity of 3 tons with safety factor of construction men their new bulldozer model, Road- tion to bulldozing position, blade may be set in right 
100 per cent overload. Weight, 34 Ib. o builder, (below) and they back up their assertion by and left casting positions; (5) one end of blade may be 
Tripod weighs approximately 100 Ib. - enumerating following structural advantages:— (1) raised above other, enabling operator to dig an insloped 
Equipment may be carried from Method of mounting saves wear and tear on tractor; (2) bench along hillside sections —Gar Wood Industries, 
one place to another where extra high lift of blade useful in clearing operations; Inc., Detroit, Mich. 

d. Old pipe line in 
photograph is being 
cleaned, gangs using 6 
hoists, 3 in front of clean- 
er for raising pipe and 
3 behind cleaner to lay 
pipe down.—Coffing Hoist 

Co., Danville, Il. 


WELLPOINT SYSTEM (Jef?) eliminates necessity of dig- 
ging sumps or wells and offers points with two types of 
jetting heads, nozzle for sand and Jet'N Drive adapted for 
use in gravels, clay and hard subsoils. Other features: (1) 
Heads are of one-ball design, permitting easier sinking and 
quicker cleaning without pulling. (2) “Interflow” provides 
proper flow of water between drainage channels and pre- 
vents blocking. (3) Streamline construction, well point 
having same outside diameter as oversize riser pipe, thus 
decreasing friction loss and insuring complete salvage.— 
Griffin Wellpoint Corp., 60 East 42nd St., New York City. 


POWERFUL TRACTION TIRES (below) of “ground 
grip” type prevent skidding and stalling in all kinds of 
rough work, including mining and construction operations. 
Tread has tremendous grip, will not clog up and rides 
smoothly. New tire equipment shown on International 
truck and Western-Austin trail car in big coal-stripping 
operation at Danville, Ill—Firestone Tire & Rubber Co., 
Akron, Ohio. 


FAST OPERATION, speedy travel, easy steering, excavator (below). Standard swing speed is 5 r.p.m. 
climbing and quick turning have been the aims set in with P&H split second clutches for easy control, fast 
producing “Bantamweight,” a new ¥-yd. convertible starting and stopping and quick spotting of dipper. 
Live boom chain crowd mechanism permits 
booming up and down without changing 
length of chain. Short tail swing fits it ideally 
for working in close quarters and light weight 
(15,800 Ib.) assures maximum traction over 
all types of ground. Full vision 
streamline cab permits unobstructed 
visibility of 210 deg. Powered by 
Ford V-8 motor. — Harnischfeger 
Corp., Milwaukee, 
Wis. 





SIMPLIFIED 


CORDEAU eo? Vell ste 


Faas. 


in 5 WAYS 


FROM 
YOuR 
EXPLOSIVES 


Manistique made history in 1933 

with a giant blast comprising more 
than 4.000 six-inch holes. Cordeau- 
Bickford was the detonating agent. 
It carried a powerful detonating wave 
to every cartridge in each load. It 
also provided a positive hook-up for 
all holes in a planned rotation that 
resulted in successive relief of burden 
—and better fragmentation. 

Bigger shots also save money in 
time, in labor, and in wear and tear 
on machinery and equipment. With 
shots planned to include groups of holes, drilling can pro- 
ceed without the frequent interruptions that accompany 
small blasts. Equipment can remain on the scene until all 
holes are drilled, instead of being repeatedly removed or 
covered to make way for smaller shots. 

Yet bigger blasts—fewer, more economical and more prof- 
itable blasts—are only one way in which Cordeau-Bickford 
saves money ... Learn about its other cost-saving features. 
Tue Ensign-Bickrorp Co., Simsbury, Conn. Estab. 1836. 














JHE ENSIGN-BICKFORD COMPANY 
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® “Daily production was 2052 yds....on 27 gals. of Diesel fuel in 8 hrs”... 


“Operated shovel 240 hrs. on 850 gals. of fuel oil”... We averaged 2000 yds. 
in 10 hrs. ... at a fuel cost of $2.55”... “We find the Diesel shovel has more 


power, travels and swings faster”... ‘Our production justified your claim of 
10% increased production” ...”I'd say 20% was not far off because the harder 


the digging, the easier it is for this machine to increase this percentage”... 


Field reports like these merit your investigation of Lorains, which 
combine modern Diesel power with modern, efficient Lorain Center 
Drive design to increase output 10-20%, cut fuel cosis 50-807. 


THEW SHOVEL COMPANY «+ LORAIN, OHIO 


NELLO L leen- DURHAM NC 


~ 
mr et 
—s* 


LORAIN @ 227-75D-55-45 
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The photograph focuses attention on an important advantage 
of I-Beam-Lok bridge flooring. The conservative design of 
I-Beam-Lok provides close spacing of main beams and trans- 
verse bars. The small rectangular spaces formed and the 
strength of the main beams permit the safe operation of 
trucks and concrete mixers on the unfilled units as soon 
as they are attached to bridge stringers. This eliminates the 
need for temporary floors or planking for delivering concrete 
and materials to the job. 

Your finished installation is an armored concrete, anti- 
skid, long-life wearing surface, free from possibility of the 
progressive development of large surface cracks. Investigate 
the many advantages of I-Beam-Lok. Consult with our engi- 


neers or send today for descriptive literature. 


326 


CARNEGIE STEEL COMPANY PITTSBURGH 






Pacific Coast Representatives « COLUMBIA STEEL COMPANY « San Francisco, California 
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Mississippi Lock No. 5A, Winona, Minn. 1500 tons of Inland 
Section I-31 used for permanent cut-off walls; 1200 tons Inland 
Section I-22 for temporary cofferdam. Project also involved 
360 tons of Inland Reinforcing Bars. 


Inland Piling Used Extensively 
on Upper Mississippi Waterway 


A COMPLETE LINE: 


Inland produces all of the 
nine standard American 
Steel Sheet Piling Sections. 


USED PILING: 


A large stock of used Inland 
Piling in excellent condition 
is available for immediate 
shipment. 


HE 9-foot channel now being constructed by the 
Government on the upper Mississippi River is 
one of the greatest waterway developments ever 
undertaken. Already, Inland Steel Sheet Piling 
has been used for 10 units of this vast project. 


This Piling is driven in temporary construction 
for building huge cofferdams. It is also employed 
as permanent cut-off walls below the great locks 
and dams that are dotting the river between 
St. Paul and St. Louis. 


The experienced engineers and contractors who 
design and build these projects are able and dis- 
criminating judges of materials. Their selection of 
Inland Steel Sheet Piling should recommend its 
use to you. INLAND STEEL COMPANY, 38 South 
Dearborn Street, Chicago, Ill. 


INLIAZYN D 


Sheets Silale) Tin Plate 


Plates wivatlaitiael i: Piling 


BRBEL 


Track Accessories 


Rivets Billets 
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| pws moving time into digging time with 
Bucyrus-Monighan walking traction. Step out 
in any desired direction by simply pointing the 
boom... without loss of time. Walking traction is 
simple, strong, and moves the machine the quick- 
est way over wet, soft, uneven ground, or around 
obstacles. And there's plenty of speed, power, 
and stamina in these Walkers to make the fullest 
use of the digging time gained with every move. 
Put Bucyrus-Monighans on your job and watch 


output figures go up! Manufactured by Bucyrus- 


\L Monighan Company, Chicago, Illinois. 
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BUCYRUS-ER 


EXCAVATING, DRILLING, AND MATERIAL-HANDLING EQUIPMENT ... SOUTH MILWAUKEE, WISCONSIN 
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KOPPERS PRODUCTS PROTECT 


WHAT HAPPENS WHEN ROOFING 
CRACKS?—Permanent cracking shortens 
the life of some types of roofing. Water from 
rain, hail and snow enters the cracks and 
spreads through the roofing. Eventually it 
enters the building. If you are to avoid these 
troubles, your roofings must have the ability 
to heal and seal themselves automaticall 
when cracked. Photomicrographs at teh 
show how Koppers Coal Tar Pitch Roofings 
healed themselves when cracked and how 
another type of roofing failed to heal under 
exactly the same conditions. 


KOPPERS ANOTHER TYPE = <4 > . ae Cain ieee balers 
ROOFING OF ROOFING : — ~ e Koppers Lumino produces 
(As illustrated through microphotographs) x ft two protecting films with one 
* application and one labor cost. 
Lumino is a chemically- pro- 
cessed tar base vehicle for 
aluminum powder. When ap- 
plied, the tar base forms an 
impermeable, waterproof 
black film which prevents cor- 
1. Koppers Roof cut 1. First view of cut made , rosion and the aluminum 
for test purposes. Cut in another type of roof. p is es 5 oy ae ae powder leafs to the surface to 
— Lage Bing frst eee a 6=s form an overlapping metal 

’ I. " _  —- protection which completely 
conceals the black vehicle. 
This photograph shows 
Lumino applied to a cement 
mill which had long been 
painted a dark color. 


= 


2. After exposure to 2. No material change. 
heat. (131°F. to 158°F., 
a temperature frequently 
found on roofs.) Pitch 
has already begun to 
move. 


© 


3. Further movement 3. No material change. 
of the pitch. 


© 


4. Almost completely 4. No material change. 
sealed. Note how the 
slag has followed the 


movement of the pitch. 


5. Complete fusion has 5. No material change. 
now taken place. The 
layer of pitch is again 

continuous. 





as K A MODERN TAR ROAD IS COMPARATIVELY FLAT 

KOPPERS PRODUCTS CO., = CM-S IN CROSS-SECTION—This photograph shows a Tarmac 

ne oe ti rface in South Park, Allegheny County, Pa 

lease send me: | | Your Microscopic folder and the Do’s and Dont's eeepc wernt ce tes 8 Pen : 

’ - i 7 Man ople have a misconception of what a tar pavement 
The Lumino Folder y peop ’ : 

Surfacing With Tarmac can be, because __ judge the tar road from old high-crowned 

surfaces. Tar roads, built comparatively flat and with good 

alignment and grade, are equivalent in riding qualities 

to the most expensive pavement. And tar surfaces can be 

maintained in that condition indefinitely at low expense. 
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TRUSCON STEEL COMPANY 
PRESSED STEEL DIVISION 
6100 TRUSCON AVENUE CLEVELAND. OHIO 


Expert Tunnel Engi- 
neering Assistance to 
all interested without 
obligation. 
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Speed up nut turning 


on 
CONSTRUCTION 
WORK 


with the 





FAVORITE ‘iirc WRENCH 


The contractors on the GOLDEN GATE BRIDGE, tne 
world’s outstanding suspension bridge, from San Fran- 
cisco to Oakland, California, are using the “FAVORITE” 
Wrench because they found it invaluable in the quick 


turning of nuts. 


Time and money are saved in using the “FAVORITE” 
with its straight-ahead ratchet movement. It does not leave 
the nut until operation is completed. 

Avoids slipping and dam- 
age to the nut, as the socket 
form of head encompasses 


the nut on all sides. 


No lost motion, as with 
the old-fashioned open-end 
wrench. 


The new metal now be- 
ing used in Handles, Heads 
and Pawls enables tne 
wrench fo withstand rough- 
er and harder usage. 


Send for full particulars 


GREENE, TWEED & CO. 


Sole Manufacturers 
109 Duane Street, New York 


DISTRIBUTORS: 
San Francisco 
H.N. Cook Belting Co. 
Los Angeles 
Warren & Bailey Co. 
Portland, Ore. 
Woodbury & Co. 
Seattle, Wash. 
Seattle Hardware Co. 
Salt Lake City, Utah 
The Galigher Co. 


















“ CHRYSLERS 


SOLVED OUR PROBLEMS ”” 



















. and perhaps Chryslers will solve your problem . . . that 
is, if it has anything to do with gasoline engines and in- 
dustrial power. 

And isn’t it only reasonable to consider Chrysler 
Industrial Engines when you think of power. They are engi- 
neered by experts and manufactured in the gigantic Chrysler 
plants, which turn out literally hundreds of thousands of 
engines yearly . . . famed for their power, stamina, and 
economical performance. 

You don’t have to pay excessive prices for the latest and 
best in industrial engines. When you buy a Chrysler, you get 
the economies of large scale production. You benefit from 
the knowledge and experience of one of the largest groups 
of trained engine experts working in one of the most modern 
laboratories in the world. 

Chrysler Industrial Engines are built to precision limits 
. . . IN every way measure up to Chrysler’s rigid standards. 
They are well known for ruggedness and long life. And, 
there is a Chrysler Industrial Engine that will do your job 
better—at less cost. It will pay you to investigate. 


CHRYSLER CORPORATION 


AMPLEX DIVISION 
DETROIT, MICHIGAN 
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LOWELL .... 


Reversible Ratchet Wrenches 
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lf you want to save time — use a 


Reversible Ratchet Wrench 
LOWELL 
RED RATCHET 


WRENCHES If you want a Wrench that will stand up — take the abuse and if you 
send for have regard for the Safety of your men — use the LOWELL for the 
Catalog R pawls in these Wrenches have only a crushing strain — the strongest 


possible construction. 


LOWELL WRENCH COMPANY 


Worcester, Mass. Made and stocked in all sizes from 12 inches to 5 feet long. 
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TOP 
An ABW Op 
erator Electric 
Wetding 
a Front Strap 







BOTTOM- 
99% of the 
Strength of the 
Virgin Metal 
retained by 
Electric Seam 
Weld 





The electric heat passing through the area to be 
welded is so intense that the blade steel and the 
strap steel become molten and are actually fused 
together into one piece of metal—not just stuck 
together. 


SINCE 









17/4 


PARKERSBURG, W. VA. 


Mr. Contractor 
A Word About Shovels 


For over a century the welding of the front strap to the 
blade of a plain back shovel has been accomplished by 
a Fire or Hammer weld operation. But today, due to the 
extraordinary advances in the art of electric welding, 
all ABW Plain Back Shovels have the front strap elec- 
trically welded to the blade. 


ABW is the only manufacturer of Plain Back Shovels 
using the Front Strap Electric Weld, and has spent over 
$60,000 to perfect this single operation, in the belief that 
the best strap shovels can be made only by electric 
seam welding. 


The front strap is the heart of the plain back shovel, and 
it is here that the real test comes. Look to the Welding 
for Service, and when you buy ABW Plain Backs you will 
find that the electrically welded front strap is one reason 
why you are getting the best. 


ASK YOUR JOBBER 


AMES BALDWIN WYOMING Co. 
NORTH EASTON, MASS. 



























costly “BREAKS.” 











Type, Cable Tension Indicator. 


loads up to 260,000 pounds. 


P.O. Box 571 
U.S. A. 


3441 Cherry Ave. 





Give your cables a -BREAK”~ 
before they -beat you to it!’ 


Check them, equalize their loads and elimin- 
ate overloads and they will give you longer 


and better service—Neglect them and you get 


You can know the load on every line on the 


‘Jol’ if you have a MARTIN-DECKER, Shunt 


Two sizes; for cables 4,” to 25” in diameter; 


MARTIN-DECKER CORPORATION 


Long Beach, Calif. 
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Section of Pennsylvania 
Railroad Tunnel Under the 
East River, New York City, 
being waterproofed with— 


beds. sewage tunnels. ete. 


Sika, Inc. 








Use Sika to stop the inflow of water through 
dams, walls of pump houses. man-holes, filter 
Sika mixed with 
portland cement is easily applied by hand 
and will successfully seal off infiltration from 
underground streams even under pressure. 


Write us about your problems. 


1943 Grand Central Terminal, New York City 
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GOOD ENGINEERING 
. AND GOOD PRODUCTS MAKE 
GOOD ROADS 








Standard Cut-Back Asphalt, Socony Brand, road mix construction in Tompkins County, near Cornell University Buildings, Ithaca, New York. 


Standard Asphalt Road Oils 
Standard Asphalt Joint Fillers 
Standard Waterproofing Asphalt 
Standard Cut-Back Surfacing Asphalt 
Standard Asphalt Binder A for surface treatment 
Standard Refined Asphalt for sheet asphalt paving 
Standard Cold Patch Asphalt for all types of patching 


Standard Asphalt Binders B & C for penetration work. 
(Asphalt Macadam) 


Standard Paving Asphalt 51-60 and 61-70 Penetration for 
the mixing method (Asphaltic Concrete) 


ROAD OILS Standard Asphalt Emulsion for Surface Treatment, 
SOCONY BRAND Penetration, Road and Plant Mix, and Patching 


Specifications and all other particulars furnished on request. 


SOCONY-VACUUM OIL Co. 


INCORPORATED 
STANDARD OIL OF NEW YORK DIVISION 





SPHALTS 
AND 
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you can 


BID 
LOW 


with.. 


UNION METAL 
Sluted steel 


PILE 
SHELLS 


= newest thing in steel pile shells will 
enable you to bid low; to get the job. 
Nowhere else can you find the equal of these tapered, 
cold-rolled pile shells for cast-in-place concrete piles. 
Light in weight; great in strength; they drive many times 
faster than any other form of pile. Faster driving means 
lower costs. No cores or mandrels are required. 
You can order various lengths; any number. These heavy 
gauge steel shells are fluted, rigid, free from joints and 
easy to inspect after driving. 
THE UNION METAL MANUFACTURING COMPANY 


CANTON, OHIO 


WRITE 


FOR FREE ILLUSTRATED 
BOOKLET... 
Write today! .. It will 


J 
ee pay you tomorrow — 
1, in reduced costs 





WEIGHING 


CONCRETE AGGREGATES 


Fairbanks dial hopper scales weigh con- 
crete aggregate under water at the Graham 
Bros. mixing plant in Los Angeles, which 
is pouring cement for a sea wall for the 
Santa Monica yacht harbor 


U niform mix 
without moisture 
variations... 


@Uneven mixes from moisture variations in crushed stone 
and sand are a thing of the past with the new underwater 
weighing method. 

In building a long sea wall in Santa Monica harbor, Gra- 
ham Brothers determined the proportion of the mix using 
thoroughly wet sand and gravel. Corresponding movable 
markers are set on the Fairbanks scale. With the scale hopper 
set into a conical water tank and completely submerged, 
sand and rock are each dropped in and weighed under water. 
The surplus moisture is quickly drained away from the pre- 
set desired level, and an aggregate of perfectly proportioned 
sand, stone and water is ready to be dropped in the transit 
mixer. 

No chance for guesswork with moisture predetermined and 
a Fairbanks scale there to insure correct weight and propor- 
tions. In addition, a special mechanical recorder automatically 
prints the weight of each aggregate on the work ticket—an 
unfailing, unquestionable record of every mix. 

For complete information on this and many other Fair- 
banks scales for the construction industry, write Fairbanks, 
Morse & Co., 900 South Wabash Avenue, Chicago, Illinois 
And 40 principal cities—a service station at each house. 


aigbanks Scales 


qui 
I 


6264-SA31.15 
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PRESENTING ... 


A REVOLUTIONARY MODERN DESIGNED 


SHOVEL: :: > 


An outstanding achievement... the New 
Byers Model 62...a practical, finely-engi- 
neered half-yard shovel and crane that 
includes every worthwhile modern design 
developmerit. e Equipped with 32 Timken 
Roller Bearings at vital points eliminating 
friction and wear...power trip... power oper- 
ated clutches ...cable or chain crowd. 
e Compare its “year-ahead” design ... quality 
construction ... time-saving, money-saving 
features with any other shovel and crane. 
Then compare what you get with what you pay. 
You'll quickly agree that Byers Model 62 
is the year’s biggest shovel and crane valué! 
e Get all the facts. Write for new free cataloc 
Mail coupon below 


THE BYERS MODEL “62” 











LSIZES...% yd., % yd., % yd., 1 yd. and 1% yd. capacities 


THE BYERS MACHINE CoO...Ravenna,Ohi 
PLEASE SEND M 

WITHOUT OBLIGATIO 

YOUR INTERESTING BOO 


THE BYERS MACHINE CO. (Sipe We 


RAVENNA, OHIO, U.S.A. 














PIPE 
FORMS 


THE DIFFERENCE 
Eee EP SHERE, 


UINN 


HAND ., WET PROCESS 


Make concrete pipe on the job with Quinn 
Pipe Forms. Gives employment AT HOME 
where it is needed. Quinn Pipe Forms 
can be handled by less experienced labor 
and produce uniform concrete pipe of 
highest quality. 


HEAVY DUTY 2 


CONCRETE PIPE FORMS 


Built to give more years of service—sizes 
for any diameter pipe from 12 to 84 inches 
—tongue and groove or bell end pipe— 
any length. Backed by years of service 
in the hands of contractors, municipal de- 
partments and pipe EW 


yMEDIUM Tau 


CONCRETE PIPE FORMS 


Meet the demand for low cost equipment = 
that produces a uniform quality pipe 
— smaller amounts. Complete in every 
ay..Stands up on any job. Same sizes 
as “Heavy Duty,” from 12 to & inches— 


AAA NANDONDAEDONL LADOOADAADOANDOAIOGNNN DEDOAD DAAUEN 104d v4 OOO Rena nnNOUENNLAI NEAL ON LOOU HERI OULU AO nA OON MO MAOL A AonOeNOONNON 





LaBour Hydrobalance pumps for contractors’ ser- any | 


vice incorporate the same exclusive features which 
have demonstrated their simple dependability on 
all sorts of jobs during the past dozen years. This 
company originated the self priming centrifugal 
pump, and the several imitations which have since 
been produced have been unable to surpass or 
even equal the standard of performance and ef- 
fectiveness set by LaBour. 


The patented principle of hydraulic balance is the 
only method which has ever been developed to 
stop unnecessary recirculation without the use of 
valves or other complex and troublesome appara- 
tus. Other pumps have been made to look like 
LaBours externally, but it is what is inside the 
pump that counts, and there is the great difference. 


No Auxiliary Parts 


LaBour Pumps do not require any adjustment 
for priming under suction lifts of various heights. 
The capacity of a LaBour pump is unaffected by 
any increase in suction heads, as long as the total 
head remains the same. LaBour Pumps have no 
valves, floats, springs or other auxiliary parts to 
stick, wear, break and otherwise interfere with 


perfect operation. 


We shall be glad to send you a copy of our Bul- 
letin No. 41, which not only illustrates and de- 
scribes our complete line of contractor pumps 
ranging in capacity from 50 to 1500 gallons per 
minute, but also provides a simple explanation 
of the exclusive Hydrobalance Pump, made only 
by LaBour. 


rt LABOUR CO. 1N<. 


309 Sterling Avenue, Elkhart, 





indiana 





WRITE TODAY 
oa complete information on prices and= 
ial Construction features of Quinn 
pe Forms. Give us size of job for esti- 
mate on your pipe form n 
lso manufacturers of concrete pipe ma- 
ae for making pipe by machine process 


QUINN WIRE & IRON WORKS 


1625 TWELFTH ST. BOONE, IOWA 





NATIONAL CARBIDE 


V-G LIGHTS 





Most Light 
from least Carbide 
Quickly Charged 


Easily moved—No wires 
“st No Burner Troubles 


yount 

«— No waste Carbide whether used 
continuously or intermittently 
No harm done if tipped over 


—_ 
MATIONAL CARBIDE 
V¥-G HANDY LIGHT 
Burns about 51/, hours 
on 1% ibs. of 14-ND 
Carbide, 2 gals. 
water; delivers about 
1500 c.p. Weighs 37 


Extension to 
ibs. charged—easy to 
X-100 carry, handy in emer- 


DOUBLES THE = 


CANDLE POWER 
fastens anywhere 


Always use 
NATIONAL 
CARBIDE 
“In the Red Dtum" 
Distributors 
Coast to Coast 


MATIONAL CARBIDE V-6 LIGHT 
About 8,000 « Ye for 12 hours on 
N 


7 tb. cha 
Easily 


35 ibs. empty; 


WRITE FOR 
COMPLETE NATIONAL 
es ational is: INFORMATION CARBIDE LANTERN 
one maa e 
Burns 8 hrs. on 8 
ibs. full. oz. of Carbide. Beil- 
liant rear signal 


wii-cl 


NATIONAL CARBIDE SALES CORP. 


LINCOLN BUILDING 


Opposite Grand Central, NEW YORK 
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Speci 


ALL SIZES « TYPES 


GOODRICH GUARANTEED TIRES « 







Protect yourself 
from unnecessary 
losses due to pre- 
mature tire failures 









by buying Triple 
Protected Silver- 
towns. A new 
Goodrich inven- 






tion in the side 
wall (the Failure 
Zone) actually 
checks 80% of pre- 
mature failures. Re- 

: duce delays—avoid 
accidents—cut repair bills this easy way. 


HOW TRIPLE PROTECTION WORKS 


A layer of tough 
PLYFLEX dis- 










tributes stresses 
—prevents ply 
separation-checks 
local weakness. 
PLY-LOCK is the 
Goodrich way o 
lies 





anchoring 
around the beads 
— protects against 
short plies tearing 
loose. 

100% FULL- 
FLOATING 
CORD-—each cord 
is surrounded by 
rubber — no cross 
cords — no cord 
friction. Longer 
ife. 

No, sir! You pay no premium for Triple 
Protection. This expensive develop- 


ment costs you nothing extra! 


TIRES TO FIT YOUR 
POCKETBOOK 











If you are looking for low-priced tires, there's 

no need to risk your money on unknown or 

syp tires. Goodrich builds a tire to fit every 
ocketbook. Every tire is branded and backed 
y the Goodrich name! 


BIG POWERFUL TRUCK 


AND BUS BATTERIES 





Extra power for brilliant headlights, ditch lights, 
safety lights—that's what you get with the 
Goodrich Heavy Duty Truck and Bus Battery. 
A real June Value! 

















This is Economy Month 
For Truck Owners 


Now you can cut truck operating 
costs. Take advantage of the latest 
Goodrich developments in tire con- 
struction. Get extra miles and extra 
service free. 


Every Goodrich Truck Tire dealer 
is featuring commercial tire equip- 
ment this month. See for yourself 
the values offered at low prices. 
Every tire is built and priced to 
give you more for your money. 


Never before has Goodrich offered 
such an extensive line of tires for 
trucks, buses, tractors, industrial 
trucks and trailers. 

See your Goodrich truck tire dealer 


today. Plan to buy your full summer 
requirements. 











ROCK BOTTOM PRICES ON 
Goodrich Commanders 


























30 x 5 H. D.—8 PLY 
OTHER SIZES PROPORTION- 
} ATELY LOW 

















Prices subject to change 
without notice 


lm mia 


JUNE 
TIRE 


SEE ANY GOODRICH TRUCK TIRE DEALER 





No more leaks around the valve base 
with the Goodrich Heavy Duty Black 
Tube! The valve 
stem is cured to 
the pad—the pad 
to the tube. Actu- 
ally one-piece 
construction. 
Specially com- 
ounded to resist 
eat. No overlap- PREVENTS VALVE 
ping splice. Tear BASE LEAKS 
resisting. Priced to save you real money! 


ill 


Built for mud, clay 
and gumbo, the Super- 
Traction Silvertown 
will always get you 
out. It’s a hard-hitting 
husky with lug-type 
self-cleaning tread. It’s 
Triple Protected! See 
your Goodrich dealer 
for low prices. 





SUPER TRACTION 
Ze) BEOlElC) Bcle}i. ic 

















HOW TO INCREASE TIRE 
MILEAGE UP TO 300” 






By recommending the right type tire for 
the job and the right size for the load— 
by installing Triple Protected Silver- 
towns — Goodrich dealers increase tire 
mileages as much as 300%. Ask for free 
truck analysis. Nocharge. No obligation. 


44-PAGE TRUCKER’S 


FREE 8 HANDBOOK | 


Every trucker, every driver 
should have a copy of this use- 
ful handbook. Gives commodi- 
ty weights, load schedules, in- 
flation tables, truck and tire 
data. See your dealer or wt 
Department T-58, The B 

Goodrich Co., Akron, Ohio. 





OP y bot we wt Silvertown 


SPECIPY THESE NEW 
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TIRES 


FOR 


TRUCKS AND BUSES 































SPONGE RUBBER PRODUCTS CO., Derby, Conn 
Please send me your booklet, “A New Way to Ride on Rubber.” 


I am interested in Spongex Cushions for Tractors() Road Machin- 
ery() Trucks (). 


NAME 
ADDRESS 
TITLE 





SPONGE X 
SPONGE RUBBER SEAT CUSHIONS 
SADDLE OR BOX TYPE 
= Provide a cushion for every seat. Spongex Cushions are 
= all sponge rubber construction. They last far longer 
than spring cushions and give superior riding ease and 


protection. 


SPONGE RUBBER PRODUCTS CO. 


DERBY, CONNECTICUT : 





SOMETHING NEW IN SCREEDS 
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The above roteogravure shows the FLEX-PLANE 
screed-attachable to their finishing machine or joint 
machine. Its great width, together with its weight, pre- 
vents matrix from passing under it; consequently, 
extremely level surfaces have resulted. It is adjustable 


and the crown may be changed at intervals of one foot. 


The starter springs store pressure aud help start 
the screed in the opposite direction; they also mini- 
mize any sidesway. 

FLEXIBLE BROAD JOINT MACHINE CO. 
Warren, Ohio 


1 ene 











10 basic treatises 


covering the entire field of civil engineering—emphasizing material 
needed by engineers—presenting adequate and usable treatments of 
essential topics. 


In one new handbook at the low price of $5.00 


Urquhart’s 
CIVIL ENGINEERING 


HANDBOOK 


By Leonard C. Urquhart, Editor-in-Chief 
and a Staff of Specialists 
885 pages, 6x 9, profusely illustrated, flexible, $5.00 


P-TO-DATE, authoritative, new in approach, this book makes 
available to civil engineers a manual of unusual value. In one 
volume it presents the fundamentals of the various subdivisions of 
civil engineering, for the use of practicing engineers, especially when 
confronted with problems outside their specialized fields. In each di- 
vision a noteworthy specialist has contributed a compact treatise, de- 
veloping fundamental theories as well as stating more involved ones, 
making the book not only a comprehensive reference work, but also 
adaptable for systematic study of any of the fields represented in it. 


MAIN SECTION HEADINGS: 


. Surveying 6. Steel Design 
. Railway and Highway 7. Concrete 
Engineering 8. Foundations 
. Mechanics of Materials 9. Sewerage and Sewage 
. Hydraulics Disposal 
. Stresses in Framed 10. Water Supply and 
Structures Purification 


See this book for 10 days on approval 
Send this Coupon 


W// McGRAW- HILL \W 
re) Ey -¥15:10)'7- Van aelel ze). 


McGRAW-HILL ON-APROVAL COUPON 


McGRAW-HILL BOOK COMPANY, INC. 
330 W. 42nd St., New York, N. Y. 


Send me Urquhart's Civil Engineering Handbook for 10 days’ examination on ap- 
proval. In 10 days I agree to pay $5.00 plus a few cents for postage and delivery, 
or return the book postpaid. (We pay postage on orders accompanied by remittance.) 


Name 
Address ..... 
City and Stae 


Position 


(Books sent on approval in U. S. and Canada only.) CM-6-35 
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“STAB 


AS YOU GO 


In regraveling secondary highways, why be 





content with a loose, dusty, unstable, half- 
way job like this — 


when through modern “soil stabilization” a 
hard, firm, smooth, durable surface can be 





achieved with virtually the same type of ma- 











terials (plus Calcium Chloride)—and usually 
at lower ultimate cost? yen 


SOIL STABILIZATION — what it is, does and saves: 


1 Enables gravel (or slag or stone) to be readily 
compacted through properly graded and properly 
proportioned sizings. 


2 Enables such gravel to be thoroughly bonded with 
proper proportions of sand, clay and silt KEPT MOIST 
WITH CALCIUM CHLORIDE. 


3 Produces a smooth, dustless, durable surface mat 
whose service value and traffic capacity are in 
direct relation to the proper gradation and mixture 
of materials. 








FOR 
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CALCIUM CHLORIDE 


STABILIZING 










iL 







> - 

SOO" 
ees 

~%. 06 








ose a . . 
OARS 

O40 
<#.#. 604% 


) 


e 
+ 
oes 
AO 
+04 


~ 
*% 
, 
PY | 
ae 
> 





» g 
Pr deatet ee SILT 
os. oh o, as “2 os : *. CLAY 
Sates eects stes (binder soils, 
So soence te Ooente 2,08 tested and 
ET SRIS TERT properly 
I et eS Re proportioned) 


~_ . 
e : 
e a *> 
oet* ce oy eo e*e .* 
eee ct Se fas * eet - 
ee: . 
. . «.«* 


ec ates @ eae : ~ 
SP. .c6* 8? § 


4 Provides all-weather stability: minimizes mainte- 
nance and material losses; produces an excellent 
foundation for future paving. 


5 Low in cost—thereby enabling immediate improve- 
ment of the greatest number of miles of road. 


Learn--at once—about this modern, thoroughly proved, and 
now widely used method of low-cost secondary-highway im- 
provement. For free literature address any of the following 
members of the CALCIUM CHLORIDE ASSOCIATION: 


Michigan Alkali Company - 60 E. 42nd St., New York City 
Solvay Sales Corporation ... . 40 Rector St., New York City 
The Dow Chemical Company. .....-.+-. Midland, Michigan 
The Columbia Alkali Corporation. ...... Barberton, Ohio 
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= 604.800 Uniorgiving Minutes 


Six weeks—and nothing done. The job an Emergency Relief storm sewer project with plenty 
of water and quicksand. An ordinary wellpoint system was installed. Six long weeks 
went by with no results except a tremendous rise in the engineer’s temperature. 


On March 26th, a long distance truck delivered a Moretrench (ore 
hundred per cent) Wellpoint System to the job. One hour after in- 
stallation the water in the trench was lowered five feet. In two 
hours the trench was dry. 


The engineer may forgive but he won’t forget and 
here’s what he says about it: 


‘Previous to the installation of your equipment, we 
used on ordinary wellpoint system. It was unable to take 
care of the water. 


The Moretrench Wellpoint System has run continu- 
ously twenty-four hours a day with complete satisfaction. 
It has not only kept the trench dry but also has enabled 
us to continue work under dry conditions about fifty 
feet away on the opposite side of the street.” 


Whether your job is large or small, it will pay you to get the best 
2 AND TO GET IT FIRST. In other words— Moretrench. Definite costs of 
predraining YOUR job may be had for the asking. Results are guaranteed. 


MORETRENCH CORPORATION 


W orks: 


ae Sales Office: 
Rockaway, New Jersey 


90 West St., New York City 





I*'s a 
CONTINENTAL 


bridges, over banks and similar places. 

The Continental is built to operate with the “35” and 
“40” crawler tractors — yet is built to stand the “gaff” 
of the larger tractors. 


The new Wagon Scraper—the one-man dirt-moving 
outfit that loads, hauls and dumps 4 to 5 yards. 
Contractors are most enthusiastic about these scrap- 
ers — their ease of handling, large capacity and 


low yardage cost. 
" Wire or write us and we will advise 


The Continental ix a combination scoop-up and carry , oo aa 
: where one is operating in your vicinity. 


scraper; a hauling dump wagon and distributing machine. 
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It loads from 4 to 5 yards in short order—is then hurried 
to the unloading place—whether stock-pile, road windrow, 
bridge abutment or similar place. The scraper is operated 
hydraulically —it loads from the frent and dumps entirely 
to the rear — expecially adapted to backfilling against 


CONTINENTAL ROLL & STEEL FOUNDRY CO. 
INDUSTRIAL EQUIPMENT DIVISION 


CHICAGO 332 South Michigan Ave. ILLINOIS 
General Offices East Chicago, Ind. 
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IT PAYS 3 WAYS 





TO BUY CHEVROLETS 


























WORLD’S 
LOWEST 
PRICES 







VALVE-IN-HEAD 
SIX | 
ECONOMY Hil 


YEAR AFTER 
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DEPENDABILITY fm 
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J cHeveo.er | Today, when every wise buyer of trucks is 

particularly interested in getting dependable 
transportation at lowest cost, the money-saving advantages 
of Chevrolet Trucks have a particularly strong appeal. 
Truck buyer after truck buyer is discovering that it pays 
three ways to buy Chevrolets. And truck buyer after truck 
buyer is deciding to take advantage of the big savings which 
Chevrolet offers. You, too, will get better haulage service at 
lower cost by buying a Chevrolet Truck because of these 


triple economies: 


1. Chevrolet Trucks sell at the world’s lowest 


prices. 


2. They use less gasoline and oil because they 


are powered by six-cylinder valve-in-head 


engines. 


3. They give longer, more dependable service 
because of the extra quality which Chev- 


rolet builds into every part of its products. 


Have a 


this week. 


thorough demonstration of the right Chevrolet Truck for 


Visit your nearest Chevrolet dealer 


your haulage needs. Buy a Chevrolet and get better truck 


performance at the world’s lowest prices! 


CHEVROLET MOTOR COMPANY, DETROIT, MICHIGAN 


Compare Chevrolet's low delivered prices and easy G.M.A.C. terms. A General Motors Value 


CHEVROLET TRUCKS 
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E | QURNEAL 


CARRYALLS 
MARCH ON 
CONTRACTING COSTS 


Wherever Le Tourneau Equipment moves 
in, there you will find bigger yardages be- 
ing moved faster, earthmoving costs going 
down, down. 


Here Le Tourneau Carryall Serapers are 
rolling double, using no more tractor 
power than a single rig, but increasing 
even Le Tourneau yardages 35 to 60%, 
lengthening the efficient hauling distance 
50% and more cutting yardage costs fully 
25%. 

Ask our Engineering Department—Our En- 
gineers will gladly furnish you with further 
information about the tandem hook-ups 
shown here or other Le Tourneau Units. 
Write them for information and data 
sheet proof of Le Tourneau performance. 


R. G. LE TOURNEAU, INC. 


Peoria, Illinois Stockton, California 
Cable Address: “ Bobletorno’”’ 
Manufacturers of: Angledozers, Bulldozers, Bug- 
gies, Carryall Scrapers, Derricks, Rooters, Sheep's 
Foot Rollers, Power Control Units. 





mn 





ei 


Te 





MUL LOI eT tnt 





SIOPWAICH © cg 


to avoid delays 






“Insure PROFITS / ow 
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PROFITS 

are made by 

SAVING SECONDS 

on key operations e 8 

There's an accurate 

made specially for timing each 

specihc construction job. Our tech- 

nicians will advise you without ob- 

ligation. Send coupon today 

> JULES RACINE & CO., 20 West 47th Se., New York ~* 
: Please send me information on the best Gallet Stop Watch you ~~ 
: recommend for Timing 

P Name 

, Address City 

' 


| 











Send for Your 


FREE C O i Meer 


A. 





New 1935 
Catalogue of 


McGRAW-HILL 
BOOKS 


Here’s help for technical and business 


men. New 1935 McGraw-Hill Book Catalogue, a 
handy, descriptive guide to stimulating, informative books 
by over 1200 leading minds in business, industry and re- 
search. In its 244 pages, you'll find clear, concise descrip- 
tions of more than 2000 books covering many business and 
technical subjects. What's your most urgent interest now? 
Somewhere in this big McGraw-Hill Catalogue you'll find 
the up-to-date books that will give the facts—experience— 
data—you need in solving your particular problem. Send 
for free copy today. 
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MeGraw-Hill Book Company, Inc. 
330 West 42nd Street, New York City 


Please send me, free of charge, your 1935 Catalogue of McGraw-Hill Books. 
I want to know more about: (Name subjects of most interest to you.) 
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A Half Mile Dive 


on a life-line of steel 





DR. WM. BEEBE’S & MR. OTIS BARTON'S 
WORLD-RECORD DIVE OF 3,028 FEET 


Last August, in a great 2'4 ton steel ball, 
1% inches thick... over one-half mile below 
the surface of the sea, off Bermuda...these 
famous and courageous naturalists peered 
through 3 inch thick fused quartz windows 
at a wonderland of sea-life. 


Each window alone held back over 19 tons 
of water. A terrific total pressure of over 
7000 tons strove to make a broken egg- 
shell of their cast-steel “laboratory.” And 
linking them to the world above was a sol- 
itary slender life-line of steel...a Roebling 
Wire Rope. 

For all three of his great “Bathysphere” 
oceanic expeditions, Dr. Beebe has staked 
safety on the strength and stamina of 
Roebling “Blue Center” Steel Wire Rope. 


DRAWING FAMOUS ROEBLING 
ACID STEEL WIRE 





Acid Steel Wire, famous for its uniformity 
and fatigue-resistance, is the basis of 
Roebling “Blue Center” Wire Rope. 


HOISTING WORLD’S LARGEST 
PIPE SECTIONS 
Roebling “Blue Center” Wire Rope Slings 


are used for hoisting 90 ton sections of 
pipe, 30 feet in diameter, at Boulder Dam. 






NJ 
['O MAKE CERTAIN that Roebling Wire Rope will give the user the highest Lt 
obtainable degree of safe, economical service, Roebling has enlisted the aid of the 


hnest and most complete research, testing and manufacturing facilities. Roebling es: 
Equipment for making acid open-hearth steel wire is an example. John A. Roebling’s ES 
eo” EK. ~~ - 


Sons Company, Trenton, N. J. Branches in Principal Cities. 


ROEBLING wise rove pevetopment 










S1T5:. 


51°25 ON WHEELS 
10,000 GPH 





2” SELF-PRIMER 
The Best Pump Buy 
on the Market 














The line of Novo 
Self-Priming Cen- 
trifugal Pumps— 
The highest pow- 
ered, most effi- 
cient, Self-Primers 
made. 
2” 10,000 GPH 
3”. ( 20,000 GPH: 
( 24,000 GPH 
4°... .40,000 GPH 
6"... .90,000 GPH 


PRESSURE PUMPS 


Single and Duplex, Dou- 
ble Acting 40-500 pounds 
pressure 15-110 GP M. 


They will cut your 


pumping costs. 












MOISTS 


A complete line, from 
1000 to 15,000 pounds 
capacity. Incorporating 
the latest most practic- 
al features of hoist de- 
sign. Also Novo Drag- 
line Hoists—approved 
the world over. 







SEND THE COUPON FOR FULL 
INFORMATION 
THERE IS NO OBLIGATION 





| NOVO ENGINE CO. 
214 Porter St., Lansing, Mich. 


Self-Priming Centrifugal Pumps 


CA UM nn) 


Pressure Pumps 


Hoists Light Plants Dragline Hoists 


FORE tcc ccc ct asde seed Scab eeleneweeeescecedepeesecede 

















MIXING TIME LOCKING DEVICE 










For asphalt mixers—Mechanically operated — 
Meets State Highway specifications — Applic- 


able to any plant— Many now in operation — 
Send for Bulletin T-12 


HETHERINGTON & BERNER, Ine. 
INDIANAPOLIS, INDIANA 
Builders of Asphalt Paving Machinery for over thirty years 








QUICK Pump-Outs 


93 lb Portable PUMP 
HANDLES 
15,000 Gals. Per. Hr. 


With the new Homelite 3” port- 
able, self-priming, centrifugal 
pump you can often have a 
job all pumped out in the time 
required for getting an ordin- 
ary pump set up. This unit 
weighs .only 93 pounds com- 
plete with built-in gasoline en- 
gine. A man can easily carry it wherever needed. 15,000 gallons 
per hour. One gallon gas pumps 35,000 gallons of water. Built 
to handle muddy water heavy with solids. Guaranteed 28-foot 
suction lift. Self-priming. Water proof, hot-spark magneto in- 
sures instant starting. Air cooled engine will not freeze or 
overheat. 

Thousands of contractors and builders are cutting costs with 
handy Homelite Pumps (made in two sizes; 2”, 7500 gal. capa- 
city; and 3”, 15,000 gal. capacity.) 





Write today for illustrated bulletins. 


HOMELITE Corporation 


606 Riverdale Avenue — Port Chester, New York, U.S.A. 


wees ee ee ee ee ee eee 





HOMELITE Corporation 
606 Riverdale Avenue, Port Chester, New York, U.S. A. 


Please send me bulletins describing Portable Pump. 


City : State 
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ARMY ENGINEERS C rat ‘PONT “VENTUBE” 




















FOR TUNNELING OPERATIONS AT FORT PECK PROJECT 
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Army engineers chose du Pont “VENTUBE” 
for tunneling operations at Fort Peck where 
they are constructing the world’s largest earth 
dam. When this colossal undertaking is finish- 
ed, the Missouri River will have been backed 
up to a distance of 175 miles, and a constant 
flow of water guaranteed for the Missouri 
River during low water seasons. 

United States army engineers proved to their 
own satisfaction that all that has been said 
about du Pont “VENTUBE’S” ease of installa- 
tion and removal, its long life and efficient 
delivery of air, measured fully up to their 
standards. 
~ Engineers the world over engaged in tunnel- 
ing operations are invited to write to du Pont 
for complete information on this modern flexible 
ventilating duct, and for samples of its four 
constructions. 














E. I. Du PONT DE NEMOURS & COMPANY, —_ 


Fabrikoid Division 








FAIRFIELD 


- . i « << 


CONNECTICUT 










~~ 
ti 
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THE MICHIGAN TRUCK SHOVEL 


Uniquely designed to meet the great demand for a power shovel that me 
travels rapidly under its own power, the Michigan Truck Shovel offers the “3° 















contractor and road builder an ideal tool with which he can efficiently 
handle jobs too large to shovel by hand and too 
small for a larger and less mobile machine. Speed, 
up to twenty miles—ready for work at all times—one 
engine furnishes power for trans 
portation and digging. Write 


today for new bulletin 


MICHIGAN POWER 
SHOVEL COMPANY 


Benton Harbor Michigan 






MICHIGAN SHOVEL 
for use on 





Highway Maintenance 

Fills 

Backfilling 

Cleaning Slides 

Industrial Work 

Scrap Material Yards 

Lumber Yards 

Retail Cool Yards 

Basement Excavating s 

Gravel Pits and Stone 
Qvarries 

Pipe Line Laying 

















Jood Roads 


CHAMPION 


ROLLER-BEARING ROCK CRUSHERS 







CRUSHING — SIZING — LOADING 
PLANTS— FOR STONE OR GRAVEL 


' — - 
” 
eee - 8) An j a 


- 


° 


is what users of Baker Bull- 


They “have everything’ 

dozers are saying. Performance counts. Direct lift. 

perfect smooth control, great strength combined with 

other brand new features make them the first choice 
of leading contractors. 





E 
' 
Completely Portable 


VUCTUCTCEOOUEDE TOE ETAL ETUDE rs teen ane ene neesnammnonee ay sonene 


CRUSHING SCREENING FEEDING ELEVATING 
CONVEYING AND WASHING EQUIPMENT 


Portable and Stationary plants engineered and 
built to give desired production requirements 


Products of 


GOOD ROADS MACHINERY CORP. 


“Builders of Rock Crushers for 41 years” 
KENNETT SQUARE PENNSYLVANIA 


4sk For Bulldozer Bulletins 


THE BAKER MANUFACTURING CO. 
568 Stanford Ave. Springfield, Ill. 


TWIN-CYLINDER BAK ER DIRECT-LIFT 
=151 SS eler445 
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Soil Erosion Project in the Las Posas 
Valley, near Santa Paula, Calif., show- 
ing terracing work done by McCor- 
mick- Deering Diesel TracTracTors. 


Tue all-around ECONOMY in McCormick-Deering Industrial Power is backed 
by 30 years of experience in this field by the world’s largest tractor 
builder—International Harvester—and by the network of distribu- 
tion and service maintained by International Harvester. Exceptional! 
economy is gained by exclusive McCormick-Deering design which 
makes the TracTracTors by far the most accessible, most easily serviced 
crawler tractors on the market. This product means go-getting 
efficiency. and low-cost operation and maintenance. Thousands of 

cCormick-Deering TracTracTor and Wheel Tractor installations 
prove it for the past and guarantee it for your immediate future. 


McCormick-Deering Diesel, as well as kerosene and gasoline, 
tractors and power units are available for all industrial needs. 
Consult our industrial power distributors or International Harvester 
branches. Specific information by mail, on request. 


INTERNATIONAL HARVESTER COMPANY 
606 So. Michigan Ave. OF AMERICA 
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Chicago, Illinois 








Mr. W. S. Rae Knows PUMPS 


HELTZEL 


STEEL FORMS 
Tolan Gilg olkel sion ClUlnicts 


READ HIS INTERESTING LETTER 


12 TO 14 
HOURS 


PER DAY IS 
SOME 


TEST! 












W.S. RAE, Gen. Contractor, Pittsburgh, Pa., writes— 


“We purchased four Sterling Quality Model MG Pumps 
for use at Reading, Pa., and later two more for Columbus, 
Ohio. We have used them 12 to 14 hours per day and 
longer. We find them economical and dependable.” 


The above illustration shows two of these pumps in 
~: ; ; action. If you are interested in the same dependable 
Curb-and-gutter Rigid — — with special S-shaped ns came a service write for the big new Sterling 

ace form. 





rr WACHINERY ¢ ae 1iTION 1s 


“PLATE HOOK 


FACE RAIL KEYED TO 
DIVISION PLATE 





STRAIGHT [FACE 
BATTERED (curs 





SLEEVE CONNECTION : MODERN EQUIPMENT—Always Kept Up to 
Date for Better—Faster and Cheaper Work 
The merits of Blaw-Knox Construction Equipment are fully recog- 
nized by contractors who are able to “low bid” on competitive jobs, 
fulfill all specifications and end up with a reasonable profit. 


DIVISION PLATE 











Complete 10-foot section Heltze’ Utility Forms for combined BLAW. KNOX COMPANY 2086 Farmer's Bank Building Pittsburgh, Pa 
o One ws mt Reprecwenstroes 2 PD mcane Cire 
Curb-and-Gutter construction. HEADQUARTERS FOR CONSTRUCTION EQUIPMENT SINCE 1906" 


°H 
ELTZEL Rigid Radius Forms are made to any 
specifications for sidewalk, curb or combined 
curb-and-gutter construction, for producing uni- 


form corner intersections. 

HELTZEL Utility Forms are designed for use 
on any kind of subgrade and produce uniform 
concrete with dense, smooth surface, and give 
lasting economica! service. 


WRITE for Bulletin 200, describing the com- 
plete line of Heltzel Steel Forms for street 
construction use. 





THE HELTZEL STEEL FORM & IRON CO. 
WARREN, OHIO 
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Ss 


Mo VS-EI Jackson 


DEBEN DABLE' 


“ diameter. Other 
models up to 6" 
diameter. 


Here's vibratory concrete placing equipment that doesn't have to be babied! It takes it 
on the chin and likes it on concrete placing jobs of all kinds . . . bridge work, spading the 
transverse and longitudinal joints where the new Metal Air Joint is used in highway 
construction, deep down in the massive foundations of great dam 
projects such as those of the TVA, in walls and thin sections . . . 
wherever it is desirable to place denser, stronger concrete at 
lower costs JACKSON VIBRO-SPADES can be banked on for 
completely satisfactory GUARANTEED operation. 

JACKSON VIBRO-SPADES are made in four sizes for various 
classes of work. And JACKSON PORTABLE POWER PLANTS 
are furnished in sizes to provide power for from one to eight 
nigtestves \ aire Satyam glaallcaes ri 


a —. 
















ELECTRIC TAMPER AND EQUIPMENT COMPANY, LUDINGTON, MICHIGAN 
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EQUIPMENT and MATERIALS 






An index of products made by manufacturers whose advertisements 
appear in this issue of Construction Methods. 

If you do not find all you need in the advertising section, we 

shall be glad to assist you. Write to — 


CONSTRUCTION METHODS 


Information Bureau 


ASPHALT PLANTS 


Blaw-Knox Company 
Hetherington & Berner, Inc. 


BACK FILLERS 
Austin-Western Road Mchy. Co. 
Harnischfeger Corp. 
Northwest Engineering Co. 


BARS, IRON AND STEEL 


Carnegie Steel Company 
IMinois Steel Co. 
Inland Steel Co. 


BATCHERS, ADJUSTABLE MEAS- 
URING 
Blaw-Knox Company 


BATTERIES, STORAGE 
Firestone Tire & Rubber Co. 


BELTING 
Firestone Tire & Rubber Co. 
Goodrich Rubber Co., B. F. 


BINS, STORAGE 
Blaw-Knox Company 
Chain Belt Company 

BITS, DETACHABLE 
Ingersoll-Rand Co. 


BLASTING ACCESSORIES 


Atlas Powder Co. 
Ensign-Bickford Co. 


BOLTS, NAILS, NUTS, RIVETS and 
SPIKES 
Illinois Steel Co. 
Inland Steel Co 


BOOKS, ENGR. and TECHNICAL 
McGraw-Hill Book Co. 
BUCKETS 
Blaw-Knox Company 
Bucyrus-Erie Co. 
Harnischfeger Corp. 


Link-Belt Co 
Northwest Engineering Co. 


BUILDINGS, STEEL 


Blaw-Knox Company 
Truscon Steel Co. 


BULLDOZERS 


Baker Mfg. Co. 
Continental Roll & Steel Fdry. 
Le Tourneau, Inc., R. G. 


CABLE, ELECTRIC 


General Electric Co. 
Roebling's Sons Co., 


Co. 


J. A. 


CAISSONS 
Truscon Steel Co. 


CALCIUM CHLORIDE 
Calcium Chloride Assn. 


CARBIDE 
National Carbide Sales Corp. 


CARBIDE LIGHTS 
National Carbide Sales Corp. 
CEMENT 
International Cement Corp. 
Universal Atlas Cement Co. 


CEMENT (BULK) HANDLING 
EQUIP. 
Blaw-Knox Company 
Barber-Greene Co. 


COMPRESSORS, AIR 
Allis-Chalmers Mfg. Co. 
Amplex Mfg. Ca. 
General Electric Co. 
Ingersoll-Rand Company 
Novo Engine Co. 


CONCRETE CURING MATERIAL 
Calcium Chloride Assn. 
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330 West 42nd St. 


New York City 





CONCRETE REINFORCEMENT 
Carnegie Steel Company 
Illinois Steel Co. 

Inland Steel Co. 
Truscon Steel Co. 
Wickwire Spencer Steel Co. 


CONCRETE SLAB RAISING EQUIP- 
MENT 
Koehring Company 


CONVEYING & STORAGE SYS 
TEMS 
Barber-Greene Co. 
Chain Belt Co. 
Link Belt Co. 


CONVEYORS, BELT, BUCKET & 
CHAIN 


Barber-Greene Co. 

Chain Belt Co. 

Link Belt Co. 

Wickwire Spencer Steel Co. 
CRANES, CRAWLER 

Thew Shovel Company 


CRANES, GAS, ELECTRIC, DIESEL 
& STEAM 
American Hoist & Derrick Co. 
Austin-Western Road Mchy. Co. 
Bucyrus-Erie Co. 
Byers Machine Co. 
Clyde Sales Company 
Harnischfeger Corp. 
Koehring Company 
Link Belt Co. 
Michigan Power Shovel Co. 
Northwest Ener. Co. 
Thew Shovel Company 
CRANES, MOTOR TRUCK 


Thew Shovel Company 


CRUSHERS & PULVERIZERS 
Acme Road Mchry. Co. 
Allis-Chalmers Mfg. Co. 
Austin-Western Road Mchy. Co. 
Good Roads Mchry. Co. 
Gruendler Crusher & Pulveriser Co. 
lowa Mfg. Co. 

CULVERTS 
Austin-Western Road Mchy. Co. 


CUSHIONS, RUBBER 
Sponge Rubber Prodts. Co. 


DERRICKS & DERRICK FITTINGS 
American Hoist & Derrick Co. 
Clyde Sales Company 
Harnischfeger Corp. 

DRAGLINES 
(See Cranes & Shovels) 


DREDGES 
Bucyrus-Erie Co. 
Harnischfeger Corp. 
Link Belt Co. 

DRILLS, WAGON 
Bucyrus-Erie Co. 
Ingersoll-Rand Co. 

DRILLS, PNEUMATIC 
Ingersoll-Rand Co. 


DUMP BODIES, TRUCK 
Athey Truss Wheel Co. 
DYNAMITE 
Atlas Powder Co. 


ELEVATORS, BUCKET 


Chain Belt Co. 
Link Belt Co. 


(Continued 


ELEVATORS, CONTR. MATERIAL 
Barber-Greene Co. 
Chain Belt Co. 


ENGINES, PORTABLE 
Allis-Chalmers Mfg. Co. 
Amplex Mfg. Co. 
Fairbanks, Morse & Co. 
Ingersoll-Rand Co. 


ENGINES, STATIONARY, DIESEL 
& GAS 
Caterpillar Tractor Co. 
Fairbanks, Morse & Co. 
Ingersoll-Rand Co. 
Novo Engine Co. 


EXCAVATORS, DITCH & TRENCH 
American Hoist & Derrick Co. 
Baker Mfg. Co. 
Barber-Greene Co. 
Bucyrus-Erie Co. 

Byers Machine Co. 
Harnischfeger Corp. 
Koehring Company. 
Link Belt Co. 
Northwest Engr. Co. 
Thew Shovel Company 


EXCAVATORS, DRAGLINE 
Austin- Western Road Mchy. Co. 


Bucyrus-Erie Co. 
Byers Machine Co. 
Harnischfeger Corp. 
Koehring Company. 
Link Belt Co. 
Northwest Engr. Co. 
Novo Engine Co. 
Thew Shovel Company 


EXPLOSIVES 
Atlas Powder Co. 


FLARE LIGHTS 
National Carbide Sales Corp. 


FLOODLIGHTS 
General Electric Co. 


FLOOR PLATES, STEEL 
Ca ie Steel Co. 
Inl Steel Co. 
FORMS, CONCRETE 


Blaw-Knox Company 
Truscon Steel Co. 


FORMS, PIPE 
Quinn Wire & Iron Wks. 


FORMS, CLAMP 
Adjustable Clamp Co. 


FUSE, BLASTING 
Ensign-Bickford Co. 


GENERATORS, ELECTRIC 
Electric Tamper & Equip. Co. 
Fairbanks, Morse & Co. 
General Electric Co. 


GRADERS, ROAD 
Acme Road Mchry. Co. 
Allis-Chalmers Mfg. Co. 
Austin-Western Road Mchy. Co. 
Blaw-Knox Company 
Caterpillar Tractor Co. 
Good Roads Mchry. Co. 


GRAVEL WASHING PLANTS 


Austin-Western Road Mchy. Co. 
lowa Mfg. Co. 


GUARD RAILS, HIGHWAY 





Wickwire Spencer Steel Co. 
on page 92) 





HOISTS, GAS, ELECTRIC, DIESEL 


. Co. 
ick Co. 


eger Corp. 
Ingersoll-Rand Co. 

Novo Engine Co. 
Sterling Machinery Corp. 


HOISTS, HAND 
Chain Belt Co. 
Sterling Machinery Corp. 
HOSE, AIR 
Firestone Tire & Rubber Co. 
Goodrich Rubber.Co., B. F. 


INSERTS, CONCRETE 
Truscon Steel Co. 


JOINTS, PAVING 
Barrett Company 
Koppers Products Co. 
Truscon Steel Co. 


LATH, EXPANDED METAL 
Truscon Steel Co. 
Wickwire Spencer Steel Co. 


LIGHTING PLANTS 

Fairbanks, Morse & Co. 

General Electric Co. 

Homelite Corp. 

Novo Engine Co. 

Sterling Machinery Corp. 
LIGHTS, CONTRACTORS PORT- 

ABLE 

National Carbide Sales Corp. 


LINER PLATES, STEEL 
Blaw-Knox Company 
Truscon Steel Co. 


LOADERS, PORTABLE 
Barber-Greene Co. 
Link Belt Co. 


LOCOMOTIVES 
General Electric Co. 


LUBRICANTS 
Gulf Refining Co. 
Socony-Vacuum Oil Co., Inc. 


MAINTAINERS, ROAD 
Allis-Chalmers Mfg. Co. 
Austin-Western Road Mchy. Co. 
Foote Co., Inc. 


MIXERS, CONCRETE & MORTAR 
Chain Belt Co. 
Foote Co., Inc. 
Jaeger Machine Co. 
Koehring Company 
MIXERS, PAVING 
Chain Belt Co. 
Foote Co., Inc. 
Koehring Company 
MIXERS, TRUCK 


MIXING PLANTS, CENTRAL 
Blaw-Knox Company 
Chain Belt Co. 
Jaeger Machine Co. 
MOTORS, ELECTRIC 
Fairbanks, Morse & Co. 
General Electric Co. 
Harnischfeger Corp. 
PAINTS, WATERPROOFING 


Barrett Company . 
Koppers Sealloen Co. 
Sika, Inc. 


PAVEMENT BREAKERS 
Ingersoll-Rand Co. 

PAVING, COLD PATCHING 
Koppers Products Co. 


PAVING, HAND TOOLS 
L & M Mfg. Co. 


PILE DRIVERS 
American Hoist & Derrick Co. 
Harnischfeger Corp. 


PILES, CONCRETE 
Union Metal Mfg. Co. 
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Gat rid of the Needle’ Eye 
with these New 


ATHEY FORGED-TRAK 
SIDE-DUMP QUARRY TRAILERS 

















@ No matter how big your shovels . . . how fast your 
digging . . . you can't make a full profit if your pay- 
loads must pass through the ’needle’s eye’ of obsolete 
or unsuitable hauling equipment. That's why it PAYS 
to use the NEW Athey Forged-Trak Side-Dump 


Quarry Trailers on your jobs. 


With these new Trailers, you can handle rock in unre- 
Srichenictiiisheds Chaipidl stricted sizes—a big economy. The heavy, high-carbon 


Y Cushioned Floating Drawbar— steel plate bodies are built to resist shock and strain. 
reducing loading and roading 
shocks to a minimum. 


Double Contact Body Hinges— 


Y assuring positive return of body 
when operated on uneven ground. mous Athey Forged-Trak self-cleaning, non-clogging 


Top openings are wide for quick and easy spotting of 
the dipper. The 75° dumping angle of the telescoping 
hydraulic hoist provides free discharge. And the fa- 


Quick Dumping Control—unit wheels carry the loads anywhere, whether you use these 
Y may easily be set for either right 
or left side dumping. 


Forged-Trak Wheels—lighter- ATHEY TRUSS WHEEL CO., CHICAGO, ILLINOIS 
Y running, sturdier, longer-lasting. 5631 W. 65th St., Dept. J Cable Address “‘Trusswheel”’ Chicago 


Trailers singly or in train. 












Forged-Trak 


REG. TRADE MARK 
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PILING, INTERLOCKING STEEL 
Carnegie Steel Company 
Illinois Steel Co 
Inland Steel Co. 


PIPE FORMS, CONCRETE 
Quinn Wire & Iron Wks. 


PIPF INSTALLATION METHODS 
Hydranger Corp. 


POWDER 
Atlas Powder Co 


PUMPS, PORTABLE 
Chain Belt Co 
Fairbanks, Morse & Co. 
Gorman-Rupp Co 
Homelite Corp 
Ingersoll-Rand Co 
Jaeger Machine Co 
La Bour Company. 
Moretrench Corp 
Novo Engine Co 
Sterling Machinery Corp. 


PUMPS, STATIONARY 
Allis-Chalmers Mfg. Co. 
Chain Belt Co 
Fairbanks, Morse & Co. 
Ingersoll-Rand Co. 

La Bour Company. 
Novo Fngine Co 
Sterling Machinery Corp. 


RAILS & RAIL JOINTS, 
INGS & SPECIALTIFS 
Carnegie Steel Company 


RIVETING HAMMERS 
Ingersoll-Rand Co 

ROAD OILS & PRESERVATIVES — | 
Barrett Company 
Koppers Products Co. 

ROAD FINISHERS, CONCRETE 
Blaw-Knox Company 
Flexible Road Joint Machine Co. 


ROLLERS, ROAD 
Austin- Western Road Mchy. Co. 


FASTEN. | 


ROOFING 
Barrett Company 
Koppers Products Co. 


Truscon Steel Co. 


| ROPE, WIRE 


American Cable Co. 
Roebling’s Sons Co., J. A. 
Wickwire Spencer Steel Co. 


SAW RIGS, PORTABLE 
Chain Belt Co. 
Sterling Machinery Corp. 


SCALES, WEIGHING 
PORTIONING 
Fairbanks, Morse & Co. 


SCRAPERS, SCARIFIERS & PLOWS 
Austin- Western Road Mchy. Co. 
Baker Mfg. Co. 


Continental Roll & Steel Fdry. Co. 


Fuclid Road Mchry. Co. 
Harnischfeger Corp. 


| SCREENS, SAND, GRAVEL & COAL 


Acme Road Mchry. Co. 


Gruendler Crusher & Pulveriser Co. 


lowa Mfg. Co 
Link Belt Co. 
Wickwire Spet.cer Steel Co. 


SEATS, RUBBER 
Sponge Rubber Prodts. Co. 


SHARPENERS, DRILL STEEL 


Ingersoll-Rand Co. 


SHOVELS, HAND 
Ames Baldwin Wyoming Co. 


SHOVELS, POWER 
American Hoist & Derrick Co. 
Austin-Western Road Mchy. Co. 
Bucyrus-Erie Co. 
Byers Machine Co. 
Harnischfeger Corp. 
Koehring Company. 
Link Belt Co. 
Michigan Power Shovel Co. 
Northwest Engr. Co. 
Thew Shovel Company 


AND PRO- 


| STEEL, STRUCTURAL 





| TOOLS, PNEUMATIC 


rFENSION 


SNOW PLOWS & LOADERS 
Austin-Western Road Mchy. Co. | 
Baker Mfg. Co. 


SPREADERS, BITUMINOUS SI IR- | 
FACE 
Barber-Greene Co. 
Foote Co., Inc. 
Jaeger Machine Co. 


Carnegie Steel Company 
Truscon Steel Co. 


STOP WATCHES 
Jules Racine & Co. 


TAR 
Barrett Company 
Koppers Products Co. 


TARPAULINS 
Fulton Bag & Cotton Mills 


INDICATOR 
Martin Decker Corp. 


TIRES, TRUCK 


Firestone Tire & Rubber Co. 
Goodrich Rubber Co., B. F. 


Ingersoll-Rand Co. 


TRACKS, INDUSTRIAL 
ABLE 
Carnegie Steel Company 
Illinois Steel Co. 


TRACTORS, DIESEL & GAS 
Allis-Chalmers Mfg. Co. 
Austin-Western Road Mchy. Co. 
Caterpillar Tractor Co. 
Cleveland Tractor Co. 


International Harvester Co. 


TRAILERS, DUMP & CRAWLER 
WHEEL 
Allis-Chalmers Mfg. Co. 
Athey Truss Wheel Co. 
Austin-Western Road Mchy. Co. 
Euclid Road Mchy. Co. 
LeTourneau, Inc., R. G. 


& PORT- 





Por page reference see advertisers index, page 94 





TRUCKS, MOTOR 
Chevrolet Motor Truck Co. 
Euclid Road Mchy. Co. 
Hug Company, The 
Internationz! Harvester Co. 


| VENTILATING TUBES 


Du Pont d: Nemours, Inc. E. I. 


VIBRATORS, CONCRETE 
Electric Tamper & Equip. Co. 


WAGONS, DUMP & CRAWLER 
WHEEL 
Allis-Chalmers Mfg. Co. 
Athey Truss Wheel Co. 
Austin-Western Road Mchy. Co. 
Euclid Road Mchy. Ca. 
Koehring Company 
LeTourneau, Inc., R. G. 
WATERPROOFING 
Barrett Company 
Koppers Products Co. 
Sika, Inc. 
WELDING & CUTTING APPARS. 


General Electric Co. 
Harnischfeger Corp. 


WELDING RODS & WIPF 
Roebling’s Sons Co., J. A. 
Wickwire Spencer Steel Co. 


WELLPOINT SYSTEMS 
Moretrench Corp. 


WHEELS, TRACKLAYING TYPE 
Athey Truss Wheel Co. 


WIRE ROPE ACCESSORIES 
Roebling’s Sons Co., J. A. 


WOOD PRESERVATIVES 
Koppers Products Co. 


WRENCHES 
Greene-Tweed & Co. 
Lowell Wrench Co. 








A GREAT MONEY-SAVING 







V-8 Ford Truck with THORNTON DRIVE handling 6 yards of Gravel. Total Gross Weight 
26,000 Ibs. 


COMBINATION 


The 14 Ton Truck Equipped With The 
THORNTON Dual Ratio Four 








Rear Wheel Drive 


Operating costs are the BAROMETER for PROFITS or LOSSES. 
Every truck operator buys trucks to make PROFITS and if his 
OPERATING COSTS are LOW he makes money and if they 
are HJGH he must dip into his pocket to make up the dif- 
ference. Let us tell you about the PROFIT POSSIBILITIES of 
the THORNTON UNIT and how we can SAVE YOU MONEY. 





The above truck, equipped with THORNTON FOUR REAR WHEEL 
DRIVE, operated 86,000 MILES on original tires 


THORNTON TANDEM ¢ 


DETROIT. MICHIGAN. U.S. 
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THE SECRET 


The SECRET of the performance that makes 
possible the hauling of HEAVY LOADS on 
LIGHT TRUCKS lies in the location of the 
Transfer Case mounted midway between the 
TWO REAR DRIVING AXLES. This powerfully 
built DUAL RATIO transmission distributes 
EQUAL DRIVING FORCE to each of the four 
rear wheels, ond hos a range of POWER 
and SPEED ample to meet the MOST EX- 
ACTING HAULING REQUIREMENTS. 

For complete mechanical details, write for 
Bulletin No. 35-2. 


MANUFACTURED BY 
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Symons-Cedar Rapids vibrator screen for 
Cedar Rapids portable plants. 


















Pictured here are six new and important additions 
to the Cedar Rapids line. Equipment to meet 
every crushing, screening, or material handling re- 
quirement. Write for descriptive circulars on any 


equipment in which you may be interested. Tandem Straight Line portable plant with vibrator screen. Available 
in all sizes—with jaw or roll crushers for secondary reduction. 


Gasoline or Diesel power. 
“Complete 


Than Ever 


4O in. by 20 in. Cedar Rapids roll crusher. Before 


Made in two other popular sizes — 
30 in. by 18 in. and 16 in. by 16 in. 













































Tractor-trailor conveyer unit for roadside operation. Many other 
sizes and styles available. 















The Cedar Rapids one piece outfit, equipped with the new Symons Standard-Cedar Rapids asphalt paving plant. Made in sizes with 500 
vibrator screen — for greater capacity and efficiency. Ask us about the to 5000 pound twin pugmills. Batch type plants with dryers, electric 
Symons Changeover Plan” for present plants with rotary screens. timing and locking devices — meets the most rigid state specifications. 


IAWA MANUFACTURING TOMPANY 
CEDAR RAPIDS, IOWA 
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HEAVY DUTY TRAILERS 
5 to 100 Tons Capacity 


Rogers Heavy Duty Trailers — standard 5 to 
50 toms capacity — special up co 100 tons — 
4, 6, 8 amd 12 wheel type. Gooseneck front 
permits short turn. 
Easily loaded — 
stand the gaff 
‘rite. 










In sizes from 300 to 2500 tons 
daily; also manufacturers of 
crushers, revolving screens, 
shaker screens, elevators, 
conveyors — complete ma- 
terial handling equipment. 
LOW COST OPERATING 

EQUIPMENT 


Dept. CM. 
Saint Louis, Mo. 








—~ biy—- CLAMPS 





Making an¢  Vony Fittings go on ordinary %” pipe 

Melding Forms make clamps of any length. Instantly adjust 

for Pests, etc. abic. Powerful. Strong. a => Se 

Pulling “ie to position—-grips at any point. © screw 

on Pests, ‘or tightening. place of helper on many 

jobs Syntieds f anal Site ip Gan ce 
tantiy in use 

+A eae Write for Circular 

ADJUSTABLE 


CLAMP 
“The Clamp Folks” 


428 4M. Ashland Ave. CHICAGO, ILLINOIS 








GIANT-GRIPT 


CONCRETE FINISHNG TOOLS 


STRAIGHT EDGES—A/lamianm or Sicel 
EDGERS—Stamped or Cast Iron - 
HAND FLOATS—Standard or Special 
BULL FLOATS aad HAND SCREEDS 
CONCRETE BROOMS o/ BASS or 


BASSINE. 
ers 


L&M MANUFACTURING CO. 


10301 BEREA RD., CLEVELAND, OHIO 






Shuredry § Futter. 
TARPAULINS 


FOR EVERY CONSTRUCTION NEED 
Tents, Windbreaks, Burlap for road work — in bale- 
W aterproofed duck, Corton Duck in rolls, Drop Cloths. 
Write today for Catalog, and price list. 





Fulton Bag & Cotton Mills 








Te MANUFACTURERS 
This space costs 37 cents per thousand 
readers. A trifling sum compared to the serv- 
ice it can render in contacting possible buyers 
of your products. 











| 
| 





SEARCHLIGHT 
SECTION 




















HYDRAUGER 


MODERN HORIZONTAL BORING MACHINE 
For Underground Installation of Pipe and Conduits, 
Avoids damage to costly pavements and saves time. 
Send for Bulletin 
HYDRAUGER CORPORATION, Ltp. 


116 New Montgomery St. + San Francisco, California 





“ACME” ROAD MACHINERY 
Heavy Duty —Larger Capacity 
5 qt Acme Reduction Cracher oF or a aew » Aan 








Fronkfort, N.Y. or 120 Liberty St., New York City. 








FOR SALE 


450° Permanent Belt Conveyor 
18 Portable Belt Conveyor 
complete for wood frame. 
Tripper included. Belt in good condition. 
8. E. LINDSTROM . 
9 South Clinton Screet Chicago, Illinois 
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TRU-LAY PREFORMED 








... INCREASED SERVICE 
... CUT ROPE COSTS 75% 
. MAKES OPERATION SAFER 





@ Here (*) is another place where Tru-Lay Pre- 
formed wire rope has proved its superiority. For 
years this hoist rope was of the non-preformed 
variety—the operator using several different 
brands. All such ropes gave about the same service 


—an average of four months. Now 


creases Tru-Lay Preformed has been giving— 
in all kinds of operations—ever since its intro- 
duction in 1924. The reason why Tru-Lay Pre- 
formed gives such consistently high service year 
after year is because in Tru-Lay there is no internal 


stress to shorten the rope’s life. Every wire and 


Tru-Lay Preformed is used on this strand is in perfect balance with all others— 















hoist job and its average service is 16 relaxed and willing to bear its full share of the 


months. load. Furthermore, Tru-Lay Preformed handles 
That increase in rope service cut the easier —resists kinking—cuts without seizing — 
. And 


according tothe superintendent in charge: 


il rope costs on this job 75%. . . is easier to splice—and in many other ways re- 
duces your wire rope costs. 

Learn a// the facts about Tru-Lay Preformed. 
Send for a copy of the book: “‘Hitting the Mark.’’ 


Your request will involve no obligation. 
(%) Name on request 


“‘Tru-Lay Preformed makes the opera- 
| A tion safer.’’ 
a This is just typical of the service in- 





HH AMERICAN CABLE COMPANY, Inc. 
i | Wilkes-Barre, Pennsylvania AGco 
| | ‘ An Associate Company of the American Chain Company, Inc. ; . 
Yrs In Business for Your Safety By 
fF ih District Offices: Atlanta Chicago Denver Detroit New York Philadelphia a 
} Pittsburgh Houston San Francisco 4 we. 











TRU-LAY Lhoformed Wire Rope 


LAYS 





*PREFORMED ROPE IS MADE IN TYPES, GRADES, CONSTRUCTIONS AND 
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CLETRACS MOVE 


GASOLINE 
AND DIESEL 
POWERED 
TRACTORS 
1310) ym ee) 
80 HORSE- 
POWER 











15% more pier: 


WEST COAST CONTRACTOR*, operating a fleet 

0} Mod do tA (=) Bb ve (oso) Pe) Mai seb lol eM tha Meotd- MON (Si dece 
“Eighties,” says, “In 18,000 hours of operation my 
Cletracs and self-loading equipment have con- 
sistently moved 15% more dirt than any of my 
other equipment in the same power class.” 
Owners everywhere are operating Cletracs with 
similar results. Let your Cletrac dealer show you 


why Cletracs are breaking performance records. 


THE CLEVELAND TRACTOR CoO., Cleveland, O. 













































































